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(54) PRE-PROCESSING LIQUID FOR RECORDING MATERIAL AND I MAG 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the pre-processing liquid for a recording material, by which a 
favorable perfecting on a plain paper is possible, and an image receding method thereon 
SOLUTION: In the image recording method, in which firstly the pre- processing liquid is given onto the ■ 
surface forming an image thereon of the material to be recorded so as to discharge a coloring material- 
contammg recording liquid in droplets in response to image signals before the drying and solidification of 
he pre-processing liquid in order to adhere the recording liquid to the material to be recorded for forming 
the ,mage the pre-processing liquid includes 10 to 80 wt.% of a compound, which lowers the dispersibi.ity 
or solub.l.ty of the recording liquid, and has a viscosity at 25°C of 10 to 10,000 mPa.s. In addition when an 
an.on,c recording liquid is employed, an image quality can be more improved by employing the pre- 
processing liquid including a specified cationic compound. 
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Japan Patent Office is not responsible for any 
•damages caused by the use of this translation. 



^z^zst^:zz: 0 to ,ransla,io " may not renect ,he « 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim 1] In the image recording approach which discharge and this recording ink are made for the recording ink 

se^O f^TioXf Krr h h aCCOrdin8to °!? im ' 10 3 ^ ra «erized by giving so that coating weigh, may 
material ^ above-mennoned pretreatment liqoid is given to the above-mentioned Lorded 

[Claim 5] The image recording approach according to claim 1 to 4 characterized by the contact angle of the above 
' SegTees 8 '° ^ **** ""* ° f "» ^ove-mendone'd pretreamem li,^ bei„| |S or 

^menr^^ 

pretreatment liquid is given to the above-mentioned recorded material mentioned 
Claim 8] The image recording approach according to claim 1 to 7 characterized by giving pretreatment licuid to a 
recorded material front face with a grant means to contact a recorded material in case the aboTme^oned 
pretreatment liquid is given to the above-mentioned recorded material ment.oned 

^^s^r^ claim 8 characterized by a grant means to ~ he ab °- . 

SnJ ™ e '^recording a PP r °ach according to claim 8 or 9 characterized by making heat enersv act on 
recording ink after giving pretreatment liquid to a recorded material using a grant means to !™«Zlovl 
mentioned recorded material before pretreatment liquid dries 

Sic 11 " i 1 l H ^ ima§C reC ° r f ing appr ° ach accordin 8 to cl aim 1 to 1 0 which the above-mentioned recorded material 
[£" 3 PnnCiPaI C ° mPOnent ' ^ iS CharaCteriZ6d * b *« more than 1 °S -d air pe"ty "505 ' 

[Claim 12] The image recording approach according to claim 1 to 1 1 characterized by the above-mentioned records 
ink containing an anionic compound and/or an anionic color material mentioned recording 

the amonic dispersant or a coior ' the p ' gment embeiS ^skstss. 

!S?m J 4] Pret '; eatment li£ ^ d of the record ed material of the colorlessness which is the pretreatment liquid used for 
the ,mage recordmg approach according to claim 1 to 13, and contains the compound to whfch thTso.ubmty of 

h ttp ://www4.i P dl. JP o.gojp/cgi-bin/tran_web_cgi_ejje?u=htt P %3Ao/o2F%2Fwww4.i P dlj 5/6/04 
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characterized by the viscosity in 25 degrees C being 10- 10000 mPa-s ° f *' We ' gl "' a " d ,s 

£'7^]^ » '«* » Characterized by tbe vrscosity in 

i a ;"SSr "** reC0 ' ded material aCC ° rdMS » Cl3im H ' 0 16 C — ■* containing water 
K!SSS fk reC ° rded ma * en " aCC ° rdin8 10 C,aim 18 CharM,CTized b ? - -ten, of water 

~,„£~^ » <"» '« *» » characterized by containing a 

compound ntenuoned recordmg ink or disperstbthty ,s made to fall is characterized by being an ionicity 

compound ,s characterized by being an ionicity high molecular compound ' above - Mo » ed ">»'C,ty 

gr^rcS 

S^^^ «** 25 <"« «* *e above-menuoned 



- -CHj-CH- 



R 

KH 3 V 



tt^.tTt^^^tr ace,ic - acid ion ' and r - *• ^ 



N CH 3 



(n is the number of polymerizations) 

the bottom formula ' ^ 8 Ca " onic h 'S h molecular compound is shown by 

h ttp ://www4.ipdl.jpo.g„ J p/cgi-bin/tran_„eb_c g i_e j je ? u=h,,p%3A%2F%2Fw W 4.i^ 5/6/04 
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:h 2 — c- 



R 2 

0=CO-CH 2 -CH 2 -Nt-R 3 
F4 x' 



CH 3 

- -CH2-CH-CH2— N— 



OH 



CH 3 



\ 



polymln e zarns)° f hal ° gen ion ' nitrate ipn > nitrite ion and acetic-acid ion, and n is the number of 

[Claim 3 1] Pretreatment liquid of the recorded material according to claim 26 characterized by being dicvandiamide 
resin in which a cationic high molecular compound is shown by the bottom formula Y § dlCyandiam,de 

[formula 5] 



CH 2 OH 



11+ 
N 
II 



CH 2 OH 



HN-C-NHCH 2 - - N-C-NH-CH 2 - N -C— NH— CEjOH 



11+ 
N + 



H 2 N^-mCH 2 -|HE-C-NH-CH 2 -[-NH--C-NH--CH 3 OH 

n=5-30 



CH 2 OH 



(n .is the natural number of 5-30) 

£SL 3 | 2] Pr ? treatment H f id of the ^corded material according to claim 26 characterized by being the 
{SK 6]" 3 Catl0n ' C 8 m Ular C ° mp0Und is indicated t0 be b y the bo «™ formula 

-CH-CH 2 - 
CONH 2 



(n is the number of polymerizations) 

wh^?£ Pre TT nt l iqUi , d ° f the reC ° rded material accordin 8 t0 claim 26 characterized by being the polymer in 
which a cationic high molecular compound is shown by the bottom formula polymer in 

[Formula 7] 



CH-CH 2 -S02 
CH 2 CH 2 
NH 2 X" 



r 



(X- is the anion of either halogen ion, nitrate ioiyiitrite ion and acetic-acid ion, and n is the number of 
htt P ://ww W 4.i P dl.jpo.go J p/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fww W 4.i P dK 5/6/04 



polymerisations) 1 Pa§e 4 ° f 8 

Smamide aS^hltn S" r6C ° rded ^ ^ —8 to claim 26 characterized by being the polyvinyl 
[Fonnula g] a Catl0mc hlgh mo1 ecular com P oun d is indicated to be by the bottom formula. V 



CH-CH 2 - 



HNCOH 



(n is the number of polymerizations) 

[Claim 35] Pretreatment liquid of the recorded material according to claim 26 character! 7 erl hv h^i™ th* n . 
j£J » cationic high molecular compound is shown by the bottom form! character ^ d by being the polymer m 



-CH 2 -CH- 

Z 



?H 2 -CH-CH 2 -CH 

CH 
I 

NH 2 



-CH 2 -CH- 

y 



m 



^^™:Z^ e alkylene §roup of carbon numbers M ' and n > 1 and m - [ z and Y 3 the n ^r 

^rirn, 3 ?^ 3 ^? U T d ? f thC reC ° rded material accordm 8 t0 claim 26 characterized by being the polyvinyl 
pyndine a cationic high molecular compound is indicated to be by the bottom formula polyvinyl 
[Formula 10] 



CH— CH 2 - 




V R 6 



[R6 iX 8 nS ani ° n ° f ha, ° gen i0 »> — * ""rite - -d acetic-acid ion and n are 

nnlwTn!lll P /Tr e ? ^ ° f reC ° rded material aCCOrdin § to claim 26 characterized by being the 
[FZTlT Ph ° SPh0niUm ' Cat ' 0niC high m ° leCU,ar C P m P° und is indicated to be by the bottomformula. 




i^a^ ^osen ion, nitrate ion, nitrite ion and acetic-acid 

STJLm Pretreatn !f nt ! iquid0f the re L corded material accordi ng to claim 26 characterized by being the dimethyl 
diaryl ammonium salt polymenzation object in which a cationic high molecular compound is shown by thelttom 

htt P :/W4.ipdljpo.goj^^ 5/6/Q4 



formula. 
[Formula 12] 



CH 2/ CH 2 

N X" 
CH 3 CT 3 
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^^^^y^ ha, ° gen i0n ' nhrate i0n ' nitrite i0n and aC6tic - acid ion > «*» n is th * number 'of 



L^iahn 39] Pretreatment liquid of the recorded material accordine to claim If, ch^^r, 



cationic high molecular compound is indicated to be by the bottom formula 
[Formula 13] 



m a^uiuing a> ciaim *o characterized by being the chitosan salt a 



CH 2 OH 




H 



NHa + X" 



Ay 

J W« h\» /1 0 



NH 3 + X" CH 2 OH 



-■n 



polym^^^ 113108611 ^ ^ ^ ^ ^ i§ the nUmber of 

[Claim 40] Pretreatment liquid of the recorded material according to claim 26 characterized by being nolvalkvl 
polyamine a cation, c high molecular compound vindicated to be by the bottom formula g P Y Y 

[rormuia 14J 

— ^NH-(CH 2 ^NH-(CH 2 ) k --U- 
- -In 

(j and k are independent respectively. and the natural number of 2-6 and n are the number of polymerizations^ 
[Claim 41] Pretreatment liquid of the recorded matenal according to claim 26 character zed bybSymi 
catiomc high molecularcompound is indicated to be by the bottom formula S P Y 

[Formula 15] 



ne a 



NH 3 V 



^t^^f^^^ i0nj i0n ' mtritei0n and aceti °- acid ion > and * is number of 

i qUi t d ° f thC reC ° rded material aCCOrdin § t0 cIaim 26 characterized by being the compound i 
which a cationic high molecular compound is shown by the bottom formula compound i 

[Formula 1 61 



in 



- CH 2 -CH 



(For the anion of either halogen ion, nitrate ion, nitrite ion and acetic-acid ion, and Q the monomer component of 
arb,trat,on wh.ch can be copolymerized, and n and m are [ X- ] the independent number of ^SSZ) 

htt P://www4.ipdljpo.go.jp^ s/6/o4 
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XUaim 45] Pretreatment liquid of the recorded material according to claim 26 charactered hv h*;™ ^ „ i 
which a cationic high molecular compound is shown by the bottom formula characterized by bong the polymer in 
[formula 17] 



4 



.CHj 



CH 2 /CHj 
CH3CH3 



CH-CHj-SOj- 



S^^f^ ha, ° Sen i0n ' nitratC i0n ' nitrfte 1011 aC6tiC - aCid i0n ' " 18 thg number 0f 

[ M^\ ?Te *TT m W ° f the reC ° rded material accordin § t0 claim 26 characterized by being the polymer in 
which a cationic high molecular compound is shown by the bottom formula P Y 

[Formula 18].. 

-(-ch 2 -ch) 

I n 

vJ 

polytlnzanonsf ^ ^ ***** ^ BW < fi * add ion > and n » the number of 

SSfShtfh ! r T tme , nt u qUid , ° f ? e reC ° rded material accordin § t0 claim 26 characterized by being cationic resin 
Smi funit mC 8 m ° Ular C ° mP0Und C ° ntamS ^ f ° ll0win§ general formula <» and/ - - ^formula (2>s a 
[Formula 19] 

N— CH 2 -CH 2 - 

(i) 



D 



[Formula 20] 

--N— CH 2 -CH r 



^ n 



D 



(2) 



m 



(Dl expresses the substituent shown in a bottom type (3) or a formula (4) and D2 is inrWnrW nfni „ a 

a hydrogen a«„ m or a formula (3), and a formula (4).) „ expresses ^l^^X^TlZT 

[Formula 211 

— CR 9 R 10 ->O 3 R u R l2 0) 



— CRAo-SOsR,, 



(4) 



(Among a formula (3) and a formula (4), R9 and Rl 0 are mutually-independent, the alkyl group or allvl sroun of a 
hydrogen atom or carbon numbers 1-12 is expressed, Rl 1 and R12 are L^y^^^LS^S^t 
*2? a hydrogen atom or alkali metal, and a bottom type (5) is expressed) substituent 

~NR 13 R H R 15 R 16 (5> 

(Among a formula (5), R13-R16 are independent respectively, and express a hydrogen atom or the alkvl eroun of 
arbitration an ally! group, a hydroxyalkyl radical, and the substituent chosen fL benzyl) * 8 P ° f 

^c^^^T^ ^f-^ ; ecorded J material according to claim 25 to 45 characterized by the above- 
mentioned cationic compound being distributed by the solvent object as a particle 

[Claim 47] Pretreatment liquid of the recorded materia, according to claim 25 characterized by being the cationic silica 
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'^i?l' C it?» abi,ve - mentio ned ™tionic compound is distributed by the solvent object as a nartide 
[Claim 48] Pretreatment liquid of the recorded material according to claim 4 c2«er izXt. ,„,• • 

soluble polyvalent metallic salt y ade t0 fal1 18 character 'zed by being water- 

Sor^ 



[Formula 23] 
CH 3 
CH 3 



CH 3 



&ul P a r 24] eS dther " l3Uiyl radiCa1 ' 3 Steaiyl radiCaI and the Millis Chi11 radical a -ong a formula (6)) . 

o . . 

RrO-C— CH 2 

KitrO-C-CH-SOjM (7) 

O , 

^CHO(CH 3 CH 2 0) m H (8) . . : . 

(R20 and R2I express the alkyl group of carbon numbers 5-7 among a formula (8), and m expresses the integer of 5- 
[Formula 26] ■ 




togSSS) Chai " WhiCh Cmb0 " nUmbCTS 6 "' 4 ™ y b ' anch amo "« a a™* -d n expresses the 
[Formula 27] 



CH 3 CHj CH 3 CH 3 
H 3 C-CH-GH 2 -C-CsC-C-CH 3 -CH-CH 3 



9 i 



Cl 

I 



I 

CH 2 CH 2 

(m and n express the integer of 0-20 among a formula (10)) 
[Formula 28] » ■ 

CH 3 

H-^OC^CHayoCHCH^R^ (11) 

h ttp ://www4.i P dljpo. g ojp/cgi-bin/tran_web_cgi_e jje ?u=htt p o/^ 5/6/Q4 
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£S; the ^ WWCh Carb ° n 6 " 14 ^ branch amon § a fo ™>* (, 1), and m and n express the 

[Claim 52] Pretreatment liquid of the recorded material according to claim 50 or 51 characterized bv the rnnt«,t nf a 
above-mentioned surfactant being 0.1 - 10 % of the weight cnaractenzed by the content of the 

[Claim 53] Pretreatment liquid of the recorded material according to claim 14 to 52 characterized bv contain!™ 
preservation-from-decay material and/or an antifungal agent 0. 1 to 5% of the weight % 8 

/ AW ' W '"''' WA """"' W 

[Translation done.] : ~ 
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damages caused by the use of this translation. 

2™ b ? en J rans,ated b l com Pf er - So the ^nslation may not reflect the original precisely 

2. *** shows the word which can not be translated. ■ 

3 In the drawings, any words are not translated. 



CLAIMS 



[Claim 1] In the image recording approach which discharge and this recording ink are made for the recording ink 
containing color matenal to adhere to a recorded material as a drop according to a picture signal and forms fn imaee 
before it gives pretreatment liquid to the recorded material front face which forms an image and CpS^Sid 
carries out desiccation solidification The image recording approach which the above-mentioned U^nSid 

o 80V nf th C ° mP r d Wh f P ?u bi u ty ° f Ae above - m entioned recording ink or solubility is made tofell ten 
° 80 /o ° f * e weight > and 18 characterized by the viscosity in 25 degrees C being 10- 1 0000 mPa-s 
Claim 2] The image recording approach according to claim 1 which the above-mentioned pretreatment liquid contains 
the compound to which the dispersibility of the color material in the above-mentioned recording ink or solutility i 
made to fall ten to 80% of the weight, and is characterized by the viscosity in 25 degrees C being 10 - 1000C ?mPa"s 
[Cla m 3]The image recording approach according to claim 1 or 2 characterized by the viscosity in the above- 
mentioned 25 degrees C being 20 - 10000 mPa-s. e 

series 4 © fo/^m'Zf^ a ^ c \ acco ^. to cl f im 1 to 3 characterized by giving so that coating weight may 
material above-mentioned pretreatment liquid is given to the above-mentioned recorded 

[Claim 5] The image recording approach according to claim 1 to 4 characterized by the contact angle of the above- • 
less debris 600 * ° f above - mentioned Pretreatment liquid being 90 or ' 

[Claim 6] The image recording approach according to claim 1 to 5 that the above-mentioned aforementioned 
pretreatment liquid ,s surface tension 40 - 60 mN/m, and the above-mentioned recording ink is surface tension 20 - 40 

[Claim 7] The image recording approach according to claim 1 to 6 characterized by giving pretreatment liquid besides 
the part ,n which the .rnage of the above-mentioned recorded material is formed in Case the^bove-mentioned 
pretreatment liquid is given to the above-mentioned recorded material. 

[Claim 8] The image recording approach according to claim 1 to 7 characterized by giving pretreatment liquid to a 
recorded material front face with a grant means to contact a recorded material in case the above-mentioned 
pretreatment liquid is given to the above-mentioned recorded material 

me'nil 9 ^ 6 \7f T^l 8 ^""j aCC ° rdin8 '° daim 8 characterized by a grant means to contact the above- 
mentioned recorded matenal being a roller. 

[Claim 10] The image recording approach according to claim 8 or 9 characterized by making heat energy act on 
recording ink after giv.ng pretreatment liquid to a recorded material using a grant means to contact the above- 
mentioned recorded matenal before pretreatment liquid dries. 

[Claim 1 1] The image recording approach according to claim 1 to 10 which the above-mentioned recorded material 
whe7eve P r?si e z r e a ] S * P " com P onent > and is characterized by being more than 10S and air permeability 5-50S 

iS image reCOrding "T"? aCC ° rding t0 Claim 1 10 1 1 characterized by the above-mentioned recording 

ink containing an anionic compound and/or an anionic color material g 

i^,!? 1 I 3 - 3 image re , C ° rd i! 18 appr0aCh accordin 8 t0 Oaim 12 characterized by being at least one chosen from the 
group which a compound and/or an anionic color material anionic [ above-mentioned ] become from an anionic color 

ScJS'SS^SSr* am0niC diSP6rSant " 3 COl ° r ' ^ Pi8mem emb6lliShed ' With the ani ° nic ^aU^n 
[Claim 14] Pretreatment liquid of the recorded material of the colorlessness which is the pretreatment liquid used for 
the ,mage recording approach according to claim 1 to 13, and contains the compound to which the solSy of 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fww4.ipdl.jpo.go.j P % 5/6/04 
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•3£2S «S tS^j££?&2£ 80% of 11,6 wei * and is tenzed by ,he « •* 25 

[Claim 15] Pretreatment liquid of the recorded material according to claim 14 which contains the comnound to whi.h 
the solubility of the color material in recording ink or dispersibilky is made to fall ten t 80% of theTe° s ht andt 
characterized by the viscosity in 25 degrees C being 10 - 10000 mJPa-s : 8 ' 

[Claim 16] Pretreatment liquid of the recorded material according to claim 14 or 15 characterized hv the vi*™*, ; 
the above-mentioned 25 degrees C being 20 - 10000 mPa-s characterized by the viscosity in 

° f ^ r6COrded mat6rial aCCOrdmg t0 daim 14 t0 16 feri ^ ^y containing water 
^^^^^^^^^ ^ ch— by containing water and a 

ssssr 6 recorded matenai accordin§ tQ ciaim 18 characterized by the c ° ntent 

[Claim 20] Pretreatment liquid of the **-ed material according to claim 18 or 19 characterized bv makine the content 
of water below into the amount of equilibrium moisture in 60 % RH of the ^-.^^Z^^^L. 

[Claim 21] | Pretreatment liquid of the recorded material according to claim 14 to 17 characterized bv containing a 
water-soluble organic solvent five to 70% of the weight. uwdcienzea Dy containing a 

[Claim 22] Pretreatment liquid of the recorded material accordine to claim 1 4 tn 9 1 unit, ™u;~u *u j ■ • , 

, =ty of the abov^oned reco^ ink or di^^S^/™? &1ott 

[Claim 23 ] Pretreatment liquid of the recorded material accordine to claim 22 character, zed hv th* »h™ 

impound which has a with § a c^^Sffi^t^^ 
[Claim 24] Pretreatment liquid of the recorded material according to claim 23 with which the above mention^ ;™ 
compound is characterized by being an ionicity high molecular compound above-mentioned .onicity 

tUaim 25] Pretreatment liquid of the recorded material accordine to claim 22 to 74 with uAi,!, ,^ „u . ■ 

ionicity compound is characterized by being a cationic compound ^ above - ment '°<* d 

263 Pretrea i , 1 " ent li£ l uidof the recorded material according to claim 25 characterized by the above-mentioned 
cationic compound being a cationic high molecular compound mentioned 

Sh\\ 7 lhn etreatm ? nt ! T d ° f the J ecorded m ^erial according to claim 26 characterized by being the compound in 
ormufa ^° Ve - menh0md Catlomc hl 8 h molecular compound is shown by the bottom formula. ' . 



R 

NH 3 V 



- -KH-C— NH-C-N-^CHjNH- - 



NH N CH 3 

V 
CH 2 



(n is the number of polymerizations) 



htt P ://www4.ipdlj P o.go.j P /cgi-bin/tran_web_cgi_ejje?u=htt P %3A%2F%2Fwww4.ipdl.jpo.go 
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CH 2 — C- 
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} 2 

0=CO-CH 2 -CH 2 -N-R 3 



(For H or CH3, R2 R3 and R4, H or an alkyl group, and n are [ X- / the anion of either halogen ion nitrate ion nitrite 
ion and acetic-acid ion, and Rl ] the number of polymerizations) 

(Claim 30] Pretreatment liquid of the recorded material according to claim 26 characterized by being the cationic high 
molecular compound .n wh.ch a cationic high molecular compound is shown by the bottom formula 8 



[rormuia 4] 



CH 3 

I I 
OH CH 3 

S 



A 



poly^ dther hal ° gen i0n? nkrate i0n ' nkrite and acetic - acid ion > and n is th e number of 

[Claim 3 1] Pretreatment liquid of the recorded material according to claim 26 characterized by being dicyandiamide 
resin in which a cationic high molecular compound is shown by the bottom formula cncyanaiamide 
[Formulas] 



CH 2 OH 



CH 2 OH 



HN-C-NHCH,- - N-C-NH-Gft • N C-NH-CH 2 OH 

H 2 N-C-NHCH 3 



II 



CE 3 OH 



ft 
II 



NH-C-NH-CH 2 - -NH-C-NH~CH 2 OH 

fF=5~30 



(n is the natural number of 5-30) 

[Claim 32] Pretreatment liquid of the recorded material according to claim 26 characterized by beine the 
polyaciylamide a cationic high molecular compound is indicated to be by the bottom formula 
[Formula 6] 



-CH~CH 2 - 
CONH 2 



(n is the number of polymerizations) 

wh^^ 3 ] t Pretre K atr ^ ent ^ of the recor ded matenal according to claim 26 characterized by being the polymer in 
which a cationic high molecular compound is shown by the bottom formula W 
[Formula 7] 



+CH CH-CH 2 -S<V- 
NH 2 + X" 



\ 



(X- is the anion of either halogen ion, nitrate ion, nitrite ion and acetic-acid ion, and n is the number of 
http://ww W 4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.^ 5/6/04 
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HNCOH 



(n is the number of polymerizations) 



z 



CH 



NH 2 



-CH 2 -CH- 

y 



1 N 



m 



(For -OCOCH3 or -OH, and R5, the alkylene group of carbon numbers 1-4 and n 1 and m are r Z and Y 1 thp k 
of polymerizations, respectively) ' 1 z, and Y J the number 




:h-ch 2 - 



— <*»» *■ aced.acid ion and „ a re 



■CH — CHj- 




Sfrt ^Vrj^ ™. ion, „ Ml e ion and acenc-acid 

h tt p://www4.ipd.jpo.go J p/cgi-bin/tran_web_cgi_ejje?u=httpO/o3A»^^ 5/6/04 



formula."' 
[Formula 12] 

CH 3 

—■ck n ch-ch 2 - 

CH 2/ CH 2 
CH 3 CT 3 
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pdymeS halo 8 en ion > nitrate ^n, nitrite ion and acetic-acid ion, and n is the number of 

[Claim 39] Pretreatment liquid of the recorded material according to claim 26 characterized by b-no th« ,hit™„n „it * 
cationic high molecular compound is indicated to be by the bottom formula "•" 
[Formula 13] 

CH 2 OH 




H 



Ay 



H NH 3 + X" CH 2 OH 



- 1 n 



ene 



(X- is the anion of either halogen ion, nitrate ion, nitrite ion and acetic-acid ion, and n is the number of 
polymerizations) 

[Claim 40] Pretreatment liquid of the recorded material according to claim 26 characterized by being polyalkyl 
polyamine a cationic high molecular compound is indicated to be by the bottom formula 
[Formula 14] 

(j and k are independent respectively and the natural number of 2-6 and n are the number of polymerizations) 
[Claim 41] Pretreatment liquid of the recorded material according to claim 26 characterized by being polyamine a 
cationic high molecular compound is indicated to be by the bottom formula " ' 

[Formula 15] 



--CH 2 -CH- 



NH 3 + X 



polymen^atioTsf ^ i0n ' '° n ' ^ ^ acetic_acid ion ' and n is the number of 

wht^l^'TT 11 ' , qUi , d ° f the TeC °L ded mat6rial aCCOrdin S t0 claim 26 characterized by being the compound 
which a cationic high molecular compound is shown by the bottom formula 

[Formula 161 



in 



— CH 2 -CH 



NH 3 + X" 



fZl»?,™°w °l Cith t r hal ° g ?" i0n - ni i rate I™' nitrite i0n and acetic " aci d ion, and Q, the monomer component of 
arb.trat.on wh.ch can be copolymerized, and n and m are [ X- ] the independent number of polymerizations) 
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.[Claim 43] Pretreatment liquid of the recorded material according to claim 26 characterized by being the polvmer in 
which a cationic high molecular compound is shown by the bottom formula P Y 

[Formula 17] 



j& CH-CHj-SOj- 
CH 2 /CHj 

CH3CH3 



^mSteS^f^ hal ° 8en i0n ' nhrate i0n ' nkrite i0n and aCetic " acid ion > and n is the number of 

whti m ^ 4 l Pre TT nt ° f thC feC ° rded material accordin S t0 claim 26 characterized by being the polymer in 
which a cationic high molecular compound is shown by the bottom formula polymer m 

[Formula 18] 

-KH 2 -CH) — - 

1 n 

HN^NH X" 

Hytlnzauon S ) 0f dther ^ i0n ' Md ion > and n is the number of 

(Claim 45] Pretreatment liquid of the recorded material according to claim 26 characterized by being cationic resin 

^cttltnir 10 "" hl§h m ° ,eCUlar C ° mP0Und C ° ntainS the f ° ll0WinS formuia 0) a*S^: a 



[Formula 19] 

N— CH2-CH2- 



D 1 



[Formula 20] 

^-N— CH 2 -CH r 



(1) 



D 2 



(2) 

m 



(Dl expresses the substituent shown in a bottom type (3) or a formula (4) and D2 is inrWn,w n f ni ^ 
androgen aeom or a formula (3), and a for mu ,a „ presses KS^'S^ ~ ittSrT* 

[Formula 21] 

— CR fl R 10 -T>O 3 R„R l2 0) 

— CR^-SC^ (4) 

htZT f" 1111 ' <3 l and 3 f0 / mula < 4 )' R9 and R1 ° mutually-independent, the alkyl group or ally] group of a 
hydrogen atom or carbon numbers 1-12 is expressed, Rl 1 and R12 are mutually^independent and the sub Zen 
[FcZZ 22] at ° m ° r H mCta1 ' and ' b ° tt0m type (5) is ex P ressed ) substituent 

— r NR i3 R u R 16 R 16 (5) 

fc- ' f ° rm " la / 5 >' R13 " R1 J 6 are ^dependent respectively, and express a hydrogen atom or the alkyl group of 
arbitration an allyl group, a hydroxyalkyl radical, and the substituent chosen from benzyl) Y 8 P 

mlTJSl T eatmem ' f the ; ecorded material ^cording to claim 25 to 45 characterized by the above- 
mentioned canonic compound being distributed by the solvent object as a particle 

[Claim 47] Pretreatment liquid of the recorded material according to claim 25 characterized by being the cationic silica 
http://www4.ipdlj P o.go JP /^ 5/6/Q4 
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tClaim V8 P?^r me ??° ne , d C f,? niC COn ; P , OUnd iS distributed by the solvent ob J ect as a Particle. 

[Claim 50] Pretreatment liquid of the recorded material according to claim 14 to 49 character* ™l hv «,„ c „^m ♦ 
an/or getting wet and adjusting surface tension to 40 or less mN/m, in3^«tS&^ " 

i Pretre T ent 1,C * Uld of the recorded ^terial according to claim SOxharacterized by the above-mentioned 
urfactantbemg at least one sort expressed with following general formula (6) - (1 1) Y mentioned 



[Formula 23] 
CH 3 
CE 3 



CK 3 ■ 



\ 



a- (6) 



[Formula 24?* " ,aUryl radiCa1 ' * radlCal a " d the MilHs Chi11 radical among a fonnWa (6)) 

o 



RirO-C-CH 2 

Bw-O-C— GH-SOjM (7) 



SmH R1 9 6X T? a Wltl ! 3 ° arb0n nUmb6rS 0f three or more which raa y br anch alkyl group among a formula (7) 
^ZTsr ^.^ ^^^olamine, the 4th class ammonium, or the 4th dT^Sf 

^CHOCCHjCHjO^H (8) " 

(R20 and R21 express the alkyl group of carbon numbers 5-7 among a formula (8), and m expresses the integer of 5- 
[Formula 26] ' 




W JKO(CH a CH 3 OLH (9) 



SS^rf^ the ^ ain "'^ WHiCh Carb ° n nUmb6rS 6 " M may brandl am0n § a formula (9). and n expresses the 
[Formula 27] 

CH 3 ch 3 CH 3 

H3C-CH-CH2-C-CSC-C-CH2-CH-CH3 

^ (10) 
CH 2 CH 3 



(m and n express the integer of 0-20 among a formula (10)) 
[Formula 28] " JJ 

CH 3 

H-eOC^CHg^OCHCH^R^ (H) 
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2^rfS S .M) the Chain WhiCh Carb ° n nUmberS 6 " 14 may branch moa * a f0rmula 0 0; and m and n express the 

[Claim 52] Pretreatment liquid of the recorded material according to claim 50 or 51 characterized by the content of the 
above-mentioned surfactant being 0.1-10 % of the weight content or the 

S™ 3] Pr f etrea !f ent li( * uid .°f *e recorded material according to claim 14 to 52 characterized by containing 
preservation-from-decay material and/or an antifungal agent 0. 1 to 5% of the weight 



[Translation done] 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



3 .In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Inventionl 
[0001] 



[0002] 

[Description of the Prior Art] In recent years, an ink jet printer spreads from advantages such as low noise and , In™ 

FT prin ' able in a regu,ar paper is a,so su <"* iad » *• ~£ £^?aZ*£ 

2™, .. T"' J y . been "'"venttonally used for the ink of the ink jet printer for office as a coloring? 

£ blems - s " ch 35 , bl ' ndln8 ° f i. nk ' in order to P™*"* "* with which a wate res ting proZ, and 
hghtfasaress are demanded, use of the ink which contains a pigment as a coloring agent has To bee™Ssma 

ssssssri*: ?'T is , print : d wi,h " f jet printer in a reguiar ^ ™^ by 

in case a black .Inhl^'Vh V" , ■ ^"J* ,he deV,Ce of usln S ^ low ink of permeability is made only 

"nf all of Stf^Tr Z ' S Pn " ted SmCe 3 fea * er ™ 8 is « enerated wi<h » al P"*etic character or a thta 
m£E£^£2££? 8enera,mg "* ' he CM ' rol md alphaba,ic <*™*S - line of a bio. in a 

Xj^SSftta ' U,,0m ' feather ri " 8 MS "<* PreSSEd d ° W " a " d a —Ling p^ has notten WeVer> 
tosoTnlm^f; f CT adl Tr S ? e P, retreatment ii^i" °f «W '•ecorded material containing the compound which 

was not obtained tor thecompound which therefore insolubilizes a color. In order to acquire imaee oualitv 

M«m a h '" k contammg a " a " ,0 " ic oomponent adhere by the ink jet recording method is proposed bv IP 8 
low and oeZne^Z ,nepe ™ aabi ^ f iak was «■»**• -d low. when desfccati™ oHheTage secta ^ 

contigutty do,, and had produced tine problem that image quality deteriorated remaS ^- a wht3k occurs 
http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi_ejje 5/6/ . 



along a.head main scanning direction in the poor image section etc.. Moreover, if the mothball of this colorless liquid 
■ constituent is earned out, silicone oil will decompose, or phase separation is produced, and the stable recording 

characteristic is not acquired. " 
. [0006] Moreover, after giving the image-recording promotion liquid of the colorlessness containing the compound 
which insolubihzes the coloring agent in the recording ink which consists of a coloring agent and a solvent which 
distributes or dissolves this in JP, 10-2502 16, A by these people, or light color to a recorded material the image- 
recording approach characterized by for image-recording promotion liquid to contain a predetermined surfactant has 
proposed in the approach of forming an image by breathing out recording ink as a drop and making it adhere to a 
recorded material. Although according to this approach drying [ of an image ] improved and correspondence became 
possible at high-speed record in order that the surfactant in image recording promotion liquid might improve 
permeability and wettability, osmosis in the interior of paper of color material may be promoted with a surfactant and 
the further improvement was called for from fear, such as increase of a strike-through, a fall of image concentration 
and generating of a feather ring. 

[0007] the poly valent metallic salt of water solubility [ JP,2000-37942,A ] - or after pressurizing or heating the 
recorded material with which the pretreatment liquid which contains the poly allylamine by 20 - 25% of the weight of 
concentration was given to the recorded material by the Inkjet method, and liquid was given, the approach of recording 
with the recording ink which contains a pigment as a color material is indicated. By this approach, pretreatment liquid 
is supposed that 1 / equivalent image is obtained about by ten to 1/2 as compared with the approach of not performing 
the conventional pressunzation process. Moreover, it is supposed by pressurizing that the wrinkle generated in a 
recorded material can be prevented. However, by this approach, the equipment for forming an image becomes the 
process which pressurizes or heats a recorded material is required, and complicated. Incidentally, since pretreatment 
liquid is given to the recorded material by the on-demand ink jet method, pretreatment liquid is presumed to be that for 
which the thing of hypoviscosity is used here. 

[0008] The pretreatment liquid formula which made JP,1 1-10856,A, JP,2000-44855,A, JP,2000-63719 A etc contain 
water-soluble polyvalent metallic salt to 35% of the weight of concentration is indicated. However as for'the ' 
pretreatment liquid indicated by these official reports, like the above-mentioned official report, since pretreatment 
liquid is given to the recorded material by the on-demand ink jet method, the viscosity of pretreatment liquid is 
presumed to be that for which the thing of hypoviscosity is used by each. Thus, when the pretreatment liquid of 
hypoviscosity was used, the effectiveness which raises image quality was weak and special recording ink, such as usim 
the recording ink containing a polymer particle, needed to be used. 

[0009] Although various proposals were made in order to record at high definition and a high speed to a regular paper 

as mentioned above, the sufficient solution approach was not yet proposed 
[0010] K 

[Problem(s) to be Solved by the Invention] Then, it is in offering the image recording method the image which was 
excellent in the water resisting property with the good high definition of the color tone which the technical problem of 
this invention solves such a trouble, is excellent in the repeatability of a thin line etc. to a variety of recorded materials 
and does not have a color boundary blot is obtained. Moreover, the technical problem of this invention is to offer the ' 
image recording method which the strike-through of recording ink does not generate and in which regular paper 
double-sided printing is possible while being further hard to generate curl, a cock ring, etc. and obtaining an image will 
high image concentration. Furthermore, the technical problem of this invention is by using for an image recording 
method to offer the pretreatment liquid of the recorded material with which the above images are obtained. 

[Means for Solving the Problem] this invention person etc. found out wholeheartedly that the above-mentioned 
problem was solvable by preceding forming an image by the ink jet method, and including the compound which 
insolubihzes the component in recording ink which is not in a recorded material front face until now in high : 
concentration, and giving the pretreatment liquid which is hyperviscosity as a result of research 
[0012] (1) Before it gives pretreatment liquid to the recorded material front face which forms an image and this 
pretreatment liquid carries out desiccation solidification In the image recording approach which discharge and this 
recording ink are made for the recording ink containing color material to adhere to a recorded material as a drop 
according to a picture signal, and forms an image The image recording approach, [0013] which the above-mentioned 
pretreatment liquid contains the compound to which the dispersibility of the above-mentioned recording ink or 

inn™ \ l$ m ^Vu 0 Ml tCn t0 80% ° f ^ weight > and are characterized by the viscosity in 25 degrees C being 10 - 
10000 mPa-s (2) The image recording approach given in (1) which the above-mentioned pretreatment liquid contains 
the compound to which the dispersibility of the color material in the above-mentioned recording ink or solubility is 
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made to fall ten to 80% of the weight, and is characterized by the viscosity in 25 degrees C being 10-1 0000 mPa-s 
[0014] (3) (1) characterized by the viscosity in the above-mentioned 25 degrees C being 20 - 10000 mPa-s or the imagt 
recording approach given in (2), [0015] (4) The image recording approach given in either of (1) - (3) characterized by 
giving so that coating weight may serve as 0.5 g/m2 - 10 g/m2 in case the above-mentioned pretreatment liquid is eivei 
to the above-mentioned recorded material, [0016] (5) the above - pretreatment - liquid - grant - the back - a 
recorded material - receiving ~ the above - recording ink - a contact angle - 90 ~ a degree - less than - it is - 
things -- the description - *.* ~ carrying out - (- one -) - (- four ~) - either - a publication - image recording - an 
approach -- [ - 0017 - ] (6) The image recording approach given in either of (1) - (5) whose above-mentioned 
aforementioned pretreatment liquid is surface tension 40 - 60 mN/m and whose above-mentioned recording ink is 
surface tension 20 - 40 mN/m, [0018] (7) The image recording approach given in either of (1) - (6) characterized by 
giving pretreatment liquid besides the part in which the image of the above-mentioned recorded material is formed in 
case the above-mentioned pretreatment liquid is given to the above-mentioned recorded material [0019] (8) The image 
recording approach given in either of (1) - (7) characterized by giving pretreatment liquid to a recorded material front 
face with a grant means to contact a recorded material in case the above-mentioned pretreatment liquid is given to the 
above-mentioned recorded material, [0020] (9) The image recording approach given in (8) characterized by a grant 
means to contact the above-mentioned recorded material being a roller, [0021] (10) (8) characterized by making heat 
energy act on recording ink after giving pretreatment liquid to a recorded material using a grant means to contact the 
iT n T entl0ne(l rec o r ded material before a pretreatment station dries or the image recording approach given in (9) 
[0022] (1 1) The image recording approach given in either of (1) - (10) which the above-mentioned recorded material 
uses pulp fiber as a principal component, and is characterized by being more than 1 OS and air permeability 5-50S 
whenever [ size ], [0023] (12) the above - recording ink - anionic - a compound - and/or - anionic - color material 
- containing - things - the description - ** - carrying out - (- one -) -(-11 -) - either - a publication - image 
recording - an approach - [ - 0024 - ] (13) The image recording approach given in (12) characterized by being at 
least one chosen from the group which a compound and/or an anionic color material anionic [ above-mentioned ] 
become from an anionic color, the pigment distributed with the anionic dispersant or a color, the pigment embellished 
with the anionic radi cal, and an anionic coloring particle, [0025] (14) (1) The pretreatment liquid of the recorded 
matenal of the colorlessness which is the pretreatment liquid used for the image recording approach given in either of - 
(13), and contains the compound to which the solubility of recording ink or dispersibility is made to fall ten to 80% of 
the weight, and is characterized by the viscosity in 25 degrees C being 10 - 10000 mPa-s, or a thin color [0026] (15) 
The pretreatment liquid of a recorded material given in (14) which contains the compound to which the solubility of th« 
color matenal in recording ink or dispersibility is made to fall ten to 80% of the weight, and is characterized by the 
viscosity in 25 degrees C being 10 - 10000 mPa-s, [0027] (16) (14) characterized by the viscosity in the above- 
mentioned 25 degrees C being 20 - 10000 mPa-s or the pretreatment liquid of a recorded material given in (15) [0028] 
(17) The pretreatment liquid of a recorded material given in either of (14) - (16) characterized by containing a water- 
soluble organic solvent five to 70% of the weight, [0029] (18) The pretreatment liquid of a recorded material given in 
either of (14) - (17) characterized by containing water five to 80% of the weight, [0030] (19) The pretreatment liquid o 
f T TZ c maten . a, ,8 lven in ( 14 > - O 7 ) characterized by containing water and a water-soluble liquefied compound 20 
to 80 /o of the weight, [0031] (20) The pretreatment liquid of a recorded material given in (19) characterized by for the 
content of water being 40 or less % of the weight, and the content of a water-soluble liquefied compound being 20 - 80 
/o ot the weight, [0032] (21) (19) characterized by making the content of water below into the amount of equilibrium 
moisture in 60%RH of the water-soluble liquefied compound to contain or the pretreatment liquid of a recorded 
matenal given in (20), [0033] (22) The pretreatment liquid of a recorded material given in either of (14) - (21) to which 
the compound to which the solubility of the above-mentioned recording ink or dispersibility is made to fall is 
charactenzed by being an ionicity compound, [0034] (23) The pretreatment liquid of a recorded material given in (22) 
charactenzed by the above-mentioned ionicity compound being an ionicity compound which has a with a carbon 
numbers of six or more alkyl group, [0035] (24) The pretreatment liquid of a recorded material given in (23) to which 
the above-mentioned ionicity compound is characterized by being an ionicity high molecular compound [0036] (25) 
1 he pretreatment liquid of a recorded material given in either of (22) - (24) to which the above-mentioned ionicity 
compound is charactenzed by being a cationic compound, [0037] (26) The pretreatment liquid of a recorded material 
rS«i ll J'2? charactenzed b y the above-mentioned cationic compound being a cationic high molecular compound 
[0038] (27) Pretreatment liquid of a recorded material given in (26) characterized by being the compound in which the 
above-mentioned cationic high molecular compound is shown by the bottom formula [Formula 29] 
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--CE 3 -CH- 

I 



NH 3 X" 



(For the anion of either halogen ion, nitrate ion, nitrite ion and acetic-acid ion, and R, the alkylene group of carbon 
numbers 1 -3 and n are [ X- ] the number of polymerizations) 

[0039] (28) Pretreatment liquid of a recorded material given in (26) characterized by being dicyandiamide resin in 
which a cationic high molecular compound is shown by the bottom formula, [Formula 30] 



NH 



CEj. 



(n is the number of polymerizations) 

[0040] (29) Pretreatment liquid of a recorded material given in (26) characterized by being the 4th class salt 
polymerization object of dialkyl aminoethyl (meta) acrylate in which a cationic high molecular compound is shown bv 
the bottom formula, [Formula 31] 3 



-CH 2 — O- 



0=CO-CH2-CH 2 -N-R 3 



(For H or CH3, R2, R3 and R4, H or an alkyl group, and n are [ X- / the anion of either halogen ion, nitrate ion nitrite 
ion and acetic-acid ion, and Rl ] the number of polymerizations) 

[0041] (30) Pretreatment liquid of a recorded material given in (26) characterized by being the cationic high molecular 
compound in which a cationic high molecular compound is shown by the bottom formula, [Formula 32] < 



CH3 



--CHa-CH-CHo- _ 
I T 

OH CH 3 



(X- is the anion of either halogen ion, nitrate ion, nitrite ion and acetic-acid ion, and n is the number of 
polymerizations) 

[0042] (31) Pretreatment liquid of a recorded material given in (26) characterized by being dicyandiamide resin in 
which a cationic high molecular compound is shown by the bottom formula, [Formula 33] 



CH 2 OH 



HN^-NHCH 2 - - N-C-NH-CH r N C-NH-CH 3 OH 



CHjOH 



11 + 

N 
II 



H2N--C-NHCH 3 - NH-C-NH-CH 3 - -NH-C-NH-CH 2 OH 



\ 



CH 2 OH 



a=5-30 



(n is the natural number of 5-30) 

[0043] (32) Pretreatment liquid of a recorded material given in (26) characterized by being the polyacrylamide a 
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cationic>high molecular compound is indicated to be by the bottom formula, [Formula 34] 



-CH— CH a - 
CONH2 



(n is the number of polymerizations) 

[0044] (33) Pretreatment liquid of a recorded material given in (26) characterized by being the polymer in which a 
cationic high molecular compound is shown by the bottom formula, [Formula 35] 



\ 



-CH CH-CH 2 -S0 2 - - 

! ! 

CH7 CH9 
NH^X" 



(X- is the anion of either halogen ion, nitrate ion, nitrite ion and acetic-acid ion, and n is the number of 
polymerizations) 

[0045] (34) Pretreatment liquid of a recorded material given in (26) characterized by being the polyvinyl formamide ; 
cationic high molecular compound is indicated to be by the bottom formula, [Formula 36] 



- — CH — CH2- 
HNCOH 



(n is the number of polymerizations) 

[0046] (35) Pretreatment liquid of a recorded material given in (26) characterized by being the polymer in which 
cationic high molecular compound is shown by the bottom formula, [Formula 37] 



-CH a -CH- 

2 



\ 



^H 2 ~CH-CH 2 -CH 
CH 



I 

NH 2 



/ 



— CH 2 -CH- 

y 



1 s 



y 



(For -OCOCH3 or -OH, and R5, the alkylene group of carbon numbers 1 -4, and n, 1 and m are [ Z and Y ] the number 
of polymerizations, respectively) 

[0047] (36) Pretreatment liquid of a recorded material given in (26) characterized by being the polyvinyl pyridii 
cationic high molecular compound is indicated to be by the bottom formula, [Formula 38] 

CH-CH a — 



line a 




(For low-grade alkyl group and X-, the anion of either halogen ion, nitrate ion, nitrite ion and acetic-acid ion and n are 
[ R6 ] the number of polymerizations) 

[0048] (37) Pretreatment liquid of a recorded material given in (26) characterized by being the polyvinylbenzyl 
phosphonium a cationic high molecular compound is indicated to be by the bottom formula, [Formula 39] 
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fZ^^^S^^^' halogen " i,ra,e io "' nitrite i0 " *" d 

[0049] (38) Pretreatment liquid of a recorded material given in (26) characterized by being the dimethyl diary! 
[FoZia 40] P ° lymenzatl0n ° bject in which a cationic Wgh molecular compound is shown by the bottom formula, 

— -CH V CH— CHj- 



CH 3 CBj 



P^lymen e zatfoTs)° f dther hal ° gen i0n ' ^ ^ acetic - acid ion ' and n is the num ber of 

[0050] (39) Pretreatment liquid of a recorded material given in (26) characterized by being the chitosan salt a cationic 
high molecular compound is indicated to be by the bottom formula, [Formula 41] 

CHaOH . h NH 3 + X" 1 




S"ymen e zalTs)° f ***** ■ °"' i0 " a " d acetic " acid ion > and n is th * number of 

[0051] (40) Pretreatment liquid of a recorded material given in (26) characterized by being polyalkylene polyamine a 
cafionic high molecular compound is indicated to be by the bottom formula [Formula 421 P^mme a 

- J n 

?nn?9i k rln r , es P e ? iv , el y and the natural num ber of 2-6 and n are the number of polymerizations) 

[0052] (41) Pretreatment liquid of a recorded material given in (26) characterized by being polyamine a canonic hieh 
molecular compound ,s indicated to be by the bottom formula, [Formula 43] Polyamine a cationic high 



- "CHj-CH 
I 



NH 3 V 



polyme^zatioTsf ^ hal ° gen ^ **** ^ md acetic " acid ion > and n is the ™ber of 
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Sl ( t?i Pretr f at T nt Hquid ^ re ?° rded material 8iven in ( 26 > characterized by being the compound in which a 
cationic high molecular compound .s shown by the bottom formula, [Formula 44] 



- -CHj-CH 



NH 3 + X" 



Sri V [ u ° § ? n "*! mtrate i0n ' nitrite i0n and aceti c-acid ion, and Q, the monomer component of 

tSl^vl 7 be ^° p0l J m f enZed ' a r d , n m ^ [ X - ] the ind£ P endent nu ^er of polymerization 
[0054] (43) Pretreatment liquid of a recorded material given in (26) characterized by being the polymer in which a 
catiomc h,gh molecular compound is shown by the bottom formula [Formula 45] * 



— CH ""CH-CHj-SOj- 

N X"~ 
CH3CH3 



,CE a 



/ n 



Mymerizationsf ^ **** ^ ^ ion ' and n is the number of 

[0055] (44) Pretreatment liquid of a recorded material given in (26) characterized by being the polymer in which a 

COm P° und is shown b y the bottom formula, [Formula 46] W 

S^Sf ^ hal ° gen i0n ' nitratC i0n ' nitrhe i0n and acetic - acid ion > and n " the number of 

[0056] (45) Pretreatment liquid of a recorded material given in (26) characterized by being cationic resin with which a 

KZuSS u ar compound contains the fo,lowin8 general rormula <*> ^ a ^<£^&^l 

-N— CH2-CH2- 



D 



(1) 



— 1 n 



[Formula 48] 

"~ — N— CH 2 — CH 2 - 



D 2 



(2) 



m 



fhL e r?o eSSe f Sub f ltuen } s b° w " in 3 b0tt0m ^ < 3 > or a formula ( 4 ). a «d D2 is independent of Dl and expresses 
^hydrogen atom or a formula (3), and a formula (4).) n expresses the natural number andm expresses 1 the teger of 

[0057] 

[Formula 49] 

— CR^-K^R,^ < 3 > 



— CR^o-SOjR,, (4) 

hvd m ™?n a ? rmU ' a (3 l and 3 f T T1Ul f (4) ' R9 and R1 ° are mutually-independent, the alkyl group or allyl group of a 
hydrogen atom or carbon numbers 1-12 ,s expressed, Rl 1 and R12 are mutually-independent, and thesuSent 
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shown in a hydrogen atom or alkali metal, and a bottom type (5) is expressed) 
[0058J 

[Formula 50] 

— NR 13 R u R, 6 R l6 ( 5 ) 

(Among a formula (5), Rl 3-R1 6 are independent respectively, and express a hydrogen atom or the alkyl group of 
hJS ,° n ' ^ y §r0UP ' a Mraxyalkyl radical, and the substituent chosen from benzyl ) 
10059] (46) The pretreatment liquid of a recorded material given in either of (25) - (45) characterized by the above- 
mentioned canonic compound being distributed by the solvent object as a particle, [0060] (47) The pretreatment liquid 
ctlTl T!Tl Tu U u (2S ? characterized ^ bein § cationic silica by which the above-mentioned cationTc 
SSX in fcJS d ' Stnb " ted b J k the u solve "t object as a particle, [0061] (48) The pretreatment liquid of a recorded material 
given in <46) characterized by the canonic compound currently distributed by the above-mentioned solvent object as a 
particle being a cationic emulsion, [0062] (49) The pretreatment liquid of a recorded mate^l o.Win . it w of 
hv 117 t ?°^ P ° U ? d m , ade t0 infolubilize at least one component which is among recording ink is""characterizec 
either of ^40^ P ol y vale ? k me ! al,,C i a,t ' [ °° 63] (50) The P^reatment liquid of a recorded material given in 

Hini } " ( V ^SS^ ? e SUlfaCtant and/or gettin S wet and adjusting surface tension to 40 or less mN/m 
including an accelerator, [0064] (51) Pretreatment liquid of a recorded material given in (50) characterized by the 
above-mentioned surfactant being at least one sort expressed with following general formula (6) - (1 1) [Formula 51] 



CE 3 
GH 3 



a- (6) 



[006 ? 5] XPreSSeS ekher * IaUiyl radiCal a Steaiy ' mdiCal tHe MilHs Chi11 radiGal am0ng a formula (?» 
[Formula 52] 

RirO-ii— CH 2 

B lfl -0— C — CH— SO3M (7) 
O 

R19 exp yf " wit ^ a carbon numbers of three or more which may branch alkyl group among a formula (7) 
and M expresses alkali metal, ammonium, alkanolamine, the 4th class ammonium, or the 4th class phosphonium) 

formula 53] 

.^CHO(CH 2 CH 2 0) m H (a) 

(R20 and R21 express the alkyl group of carbon numbers 5-7 among a formula (8), and m expresses the integer of 5- 
[0067] 

[Formula 54] 




U ) )— 0(CHjCHjO) H (9) 



i^gerofT-20) the Chain WitH WhiCh ° arb0n nUmb6rS 6 " 14 bran ° h am ° ng a f ° rmula (9) * and " expresses the 
[0068] 

[Formula 55] 
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.CH3 CH 3 CH 3 
H 3 C-CH-CH a -C-CsC-(j;-CH 3 -CH-CH3 

CH 2 CH 2 
H H 

(m and n express the integer of 0-20 among a formula (10)) 
[0069] " V )} 

[Formula 56] 

CH 3 



H-^OCH 2 CH2yoCHCH 2 ^-R 23 (11) 

btege?oTo-20 S ) the ^ ^ ^ """^ ^ ™* ^ * m ° ng& f ° rmU,a 0 1} > and m and n ex P ress 

[0070] (52) (50) characterized by the content of the above-mentioned surfactant being 0.1 - 10 % of the weieht or the 

^S^lt'^T^JT " ^' [00?1] (53> * e P^-tmentliqmd of a reco^ 

ITweighT - come out ( > ^^"^ by COntam,n S Preservation from decay and an antifungal agent 0.1 to 5% of 

[0072] As the term of the conventional technique described, after having injected the pretreatment liquid of the 
colorlessness containing the compound made to insolubilize the color material in recording ink o a thin color to the 
recorded material by the ink jet method, and giving it or applying it with a roller, the app^Jf^^^L 
■*e Inkjet record approach was learned. However, in the approach learned conventionally the pretreZent Hcuid of 
the hypov,scos.ty of less than 10 mPa-s was used. The liquid of the viscosity beyond this isbJm ^Stini becomes 
difficult with the usual on-demand mold ink JIETO head. Moreover, also when I roller KlSS 
and using conventionally, the compound to which the dispersibility of recording ink or solubi%"! made to fall bv 
oXT^ T n S c ° nsidered Therefore, if comparatively a lot of liquid was not adhered to a recorded material in 
order to acquire the effectiveness of image upgrading, also when applying the pretreatment liquid of a recorded 

dTesTo ^rmen?o f0 I ^ " •* " ** a * piMch of ^ing^retLment liquid^ I IrZtLk* 

does not have a ment only in an image part as compared with the approach of giving pretreatment liquid by the Inkjet 

[0073] In this invention the above-mentioned problem was solvable by making pretreatment liquid contain the 
s°maTtn f°,. 1C H h t ? C d,Spersib ! lit >' 0f recordi "8 ink of the high concentration of 10 - 80 % ofth S * o.ubility 
s made to fal and the compound to which the dispersibility of the color material in recording ink or sofubih> ? made 
to fall especially, and making viscosity of pretreatment liquid into 10 - 10000 mPa-s. That is als in the condkion^th 
very few amounts of grants to the recorded material of pretreatment liquid, the ctitorboan^^^Zr 
and the good .mage without a strike-through were obtained by making the configuration of the prS'reatoent Lid of a 
^ ma ^ t0 an above-mentioned thing. That is, a good image is obtained also in aSlrfi 
g^ J — ^ 

fh^Il] ^though the content of the compound to which the dispersibility of the recording ink in pretreatment liquid or 
the solubility in th.s invention is made to fall was 10 - 80 % of the weight, in order to improve an image since the 
moisture content in liquid was high, by less than 10 % of the weight, pretreatment liquidhad ITpTo^mlh^tZck 

"omZ lTr2 d 3 n olf i e M eCOrded materi f a ' C T enti ° nal Pretreatment ^ Uid r ™ a" fun Xa nt5 
ot about 10 g/m2 - 30 g/m2 ]. Moreover, even if ,t gave a lot of pretreatment liquid in this way, the improvement effec 
of a color boundary blot and a feather ring was not enough. In the liquid component in liquid evapo Z^bdns eS 
to produce precipitate .n liquid under the effect of the heat histories, such as cooling of liquid and gS preSem 
.quid, .t becomes difficult to maintain dependability, when it considers as the content to which Z xZpoCto S 
the dispersibihty of recording ink or solubility is made to fall exceeds 80 % of the weight Mbreo^S^ it coders 
as the con ent exceeding 80 % of the weight, it also becomes difficult to give liquid tA(m^^i^Z^T 

TZ^ZT 0Pti 7' ""T?? inSldC ° f * PrCtreatment h > id 0f the ~S w£4^ 
d.spersibd.ty of recording ink or solubility .s made to fall changes with elements, such as a formula of the compound tc 
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be used-and recording ink, and an amount of the recording ink printed by per unit area, it is range where 20 - 60 % of 
• the weight is especially desirable. 5 °u/oor 

[0075] Still more preferably, it is 100 ^OjnPa-s, and the viscosity of pretreatment liquid is 10 - 10000 mPa-s (25 
. degrees C rotor NO.4, rotational frequency 307pln7>^^ 

Snh S ' f 7 C n 6 °[ th ! impr ° vement effectiveness of image quality and pretreatment liquid drying in 300 - 
nS?™??" 8 ? especially the desirable range is good and ] especially desirable [ the range ] 
0076] The thing with the large improvement effect of an image is explained as follows by by using the pretreatment 
liquid of the hyperviscosity which is not in the former, that is, with the pretreatment liquid of the conventional 
hypoviscosity if pretreatment liquid is used as the liquid of permeability, since a recorded material, especially a regula 
paper will be deep, it will enter until and a reaction with recording ink will not arise on the surface of a recorded 
material, prevention of a strike-through, prevention of a feather ring, and the prevention effectiveness of a color 
boundaiy blot will become small. On the contrary, in the color boundary blot prevention effectiveness 1 s becoming weal 
or performing high-speedprinting in order that recording ink may carry out a long duration residual on the surface of a 
recorded material although the reaction with recording ink is produced on the surface of a recorded material if liquid is 
the formula which fell the penneability to a recorded material in the pretreatment liquid of hypoviscosity poor 
permeability, i.e., the problem said that drying [ of an image ] worsens, arises. In this case, if a lot of pretreatment 
liquid is given in order to acquire sufficient image quality improvement effect, since pretreatment liquid permeates the 
interior of a recorded material and a coloring agent also permeates the interior of a recorded material, the fall of image 
concentration will be brought about. Moreover, the solvent component contained in pretreatment liquid is easy to cause 
curl of a recorded material, and a cock ring. If the viscosity of pretreatment liquid exceeds 10000 mPa-s since it not 
only becomes difficult to give liquid at homogeneity to a recorded material, but pretreatment liquid will not permeate a 
nn77! r T ' adrmratlon remams in the recorded material after printing all over, and it is not desirable 

[0077] InAis^ntion^er giving Pj^tn^ntji_quid to a recorded material, before pretreatment liquid dries an 
im^gejsJn^dwrtrf^m^Ofa recorded material is heated, or it is left at a room temperature for a long time 
and pretreatmendrqirrd-dnes, the result which is not desirable - a color boundary blot and a feather ring will be 
generated I - will be produced. After making it dryness, in order to print an image and to improve image quality the 
amount of grants exceeding 30 g/m2 is required, and is not economically desirable 

[0078] In this invention it is desirable to give pretreatment liquid to a recorded material front face with a grant means 

^ KmcSISr 1 C ° ntaCtS 3 reC ° rded materiaI ratHer tha " meanS by Which h d06S n0t °° nt * Ct >. such as tne 

[0079] The me^s^^ontectingjhe foam intow hich a roller-coatin gjnachine. a wire bar, and a coating blade and 
pretrea^enthqu^were made to sink as a means to give the pretreatment liquid of this invention in contact with a 
recorded material can 

contact grant means, by the above-mentioned conventional approach, many additives which were not able to be 
blended can also be blended and the degree of freedom which constructs the formula of the pretreatment liquid of a 

Sd to HTnl^Z T?f ed 8 K atly Sil l Ce U beC ° meS POSSible * t0 be P ° Ssible t0 8 lve hyperviscous pretreatmen 
liquid to homogeneity so that it may become the amount of grants from which the improvement effectiveness of 

TllZ m r ag r qU lS , acquired ' a " d t0 be low cost about a grant means, and to produce in a compact by the simple 

K .2,t ^ a 7 T 'u 8 , a r u 0ller "£? in the grant meanS of contact > [t is desirable Thus > a high-concentration 
fixing agent is contained, and while being able to prevent generating of the cock ring of the recorded material which 

rattan t h hypem f °" S P^efnent liquid in the conventional method by [ little / far ] carrying out amount grant 
? ?u U 8 2" conventlonal Pretreatment liquid in the recorded material with the grant means of 

mnS.? 6 improvement effectiveness of the image quality beyond a conventional method is acquired 

?eTlT?°™' n [ WhiCh ^ , m °;u tha " 10S and air P ermeabilit y 5 -50S whenever / size / general ] an image is 
recorded, it is usually easy to use pulp fiber as a principal component as a recorded material, and to produce the fall of 

HnSS Th Ug f ' C °i° r U 3,7 b ' 0t ' 3 s 1 tril i e - throu g h ' and ima ge concentration in paper, without giving pretreatment 
liquid. Therefore, th,s invention uses pulp fiber as a principal component, and effectiveness is the largest [ this 
invention ] when [ which are more than 10S and air permeability 5-50S whenever / size / general ] it usually applies to 

o 0 r°thI ] n T Il e Pre r tati ,° n ° f thC pretreatment h > id of this invention is explained. The case where the anionic compound 
or the particle charged ,n negative ,s contained in current and the water recording ink generally used is a large majority 
Therefore, it is desirable to react with anionic compounds, such as an anionic color contained in recording ink an 
aniomc pigment, an anionic high molecular compound, and anionic mama RUJON, or the particle charged in negative 
and to contain a canonic compound in pretreatment liquid as a compound to which dispersibility or solubility is made ' 
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to fall. Also lira cationic compound, the particle to which the cationic high molecular compound was charged in the 

" So , 1 °«T POUnd eSpeC,aUy in reCOrding ink ° r negative ' and the ca P acit y t0 react ™ high, and desirable 
[0082] When pretreatment liquid is cationicity, it is shown in a recorded material front face, and image quality 

" Zh^wf ? SUCh aS ? e u repeatabilit y of a thin line ' waterproof improvement, and blot prevention, are acquire 
by the interaction like , on with the anionic component in recording ink. As mentioned above, the pretreatment liquid oi 

tt STST* t!' tT S 3ble t0 bC USCd by the P retreatment a PP r ^ch made to breathe out as a drop with an 
inkjet method is usable. That is, pretreatment liquid can be made to contain a cationic high molecular compound by 
high concentration. Since there ,s little coating weight, it ends and a cationic high molecular compound remains near 
the front face by making it adhere by the film in high concentration, image quality becomes remarkably good and curl 
of a recorded material, a cock ring, etc. can be pressed down. 

SI" MS inve " ti0n ' ' ince *? viscos L it y of Pretreatment liquid is high, as compared with conventional pretreatment 
liquid, the range of ingredient selection becomes remarkably large. In order that the ingredient used for conventional 
prcurcauTienc .iquid may maintain hypoviscosity, for example, when it was a high mnWniar mmnmnH the 
polymerization degree, molecular weight,-dimensional [ 2 ], and the three-dimensional structure had remarkable 
constraint In this invention, it turned out that each cationic high molecular compound given in the above-mentioned 
(27) - (45) term is preferably used for the pretreatment liquid of this invention as a compound to which the solubility oi 
recording ink or dispersibility is reduced. soiuonny oi 

Jl°n 8 tt ] Th A^t? [C hi§h molecular com POund which contains the formula (1) of a publication and (2) in the above- 
mentioned (45) term as a structural unit has the preferably [ the thing of the range of 100,000 is / weight average 

jS^En f Wrf 11 T e f ° m 10 °°' and ' fr0m 2000 1 50 > 000 and one la y er ° f twists ] desirabl, 

til ng of 30,000 from 2000. If weight average molecular weight is larger than 100,000, since it will be hard to melt into 
a solvent pretreatment liquid becomes an ununiformity and it becomes easy to produce the unevenness of image 
quality. On the contrary, when weight average molecular weight is smaller than 1000, the effectiveness of blot 
prevention or waterproof improvement is small, and is not desirable. 

[0085] Moreover, in order to acquire an anionic component and high reactivity, as for whenever [ in pH4 of cationic 
resin / cation ] it is stiU-mooLPj;^^ are 3 .5 or more meq/g 3 or more meq/g With whenever 

I cation ], it asks by the colloidal titration using a polyvmyTpTtosliuT^^^ ask in the 

fo lowing procedures. Thai t ,s, 90ml of deionized water is taken to a conical beaker, and 10ml of 500 ppm water 
jt; f « e T** conversion) is added, and in a hydrochloric-acid water solution, it is referred to as P H4 0 
and stirs for about 1 minute. Next, 2-3 drops of toluidine-blue indicators are added, and are titrated with N / 400 ' 
polyvinyl potassium sulfate reagent (N/400PVSK). A titration rate is considered as a part for 2ml/ and makes a 
terminal po.nt the time of test water becoming a purplish red color and holding more than for 10 seconds from blue It 
can ask whenever [ cation ] by (meq/g)=(N / 400PVSK titration value) x (potency of N/400PVSK) / 2 It becomes 
possible to obtain a high-definition image, without what has whenever [ cation / higher ] being able to have stronger 
cationicity, being able to react efficiently with the anionic component in recording ink, being able to reduce St al 
complement of pretreatment liquid therefore, and raising curl and cock ring of a recorded material. The cationic Wgh 
molecu ar compound of this invention may be used independently, or two or more sorts may be mixed and used fofit 
[0086] In order to make it react with anionic compounds, such as a color in recording ink, and a dispersant of a 

S Si? T ZT qU3lity ' h iS m ° St de I irable t0 USe the ab0ve cationic hi § h molecular compounds. However 

K i t, active to add the monomer compound to which react to with the following anionic compounds and 
solubility and dispersibility are made to fall in pretreatment liquid, and it is desirable by using together especially with 
a cationic high molecular compound at the point that the reaction of a cationic high molecular compound and ?he 
anionic compound in recording ink is promoted «puunu ana me 

[0087] 

[Formula 57] 



(Alkyl group whose sum totals of the carbon number of R24, R25, and R26 of anions, such as halogen ion nitrate ion 
nitrite i on, and acetic-acid ion, and R24-R26 are 5-32 as for X-) 

[0088] In the above-mentioned cationic monomer compound, solubility is equipped with both sides that it is high and 
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the effectiveness of making solubility and dispersibility falling at a reaction with the anion compound in recording ink 
is also high, and the compound both R25 and whose R26 are methyl groups and whose R24 is carbon numbers 10-20 
has it. [ desirable ] When R25 and R26 are alkyl groups with more carbon numbers than a methyl group or the 
compound with which the carbon number of Rl exceeds 10-20 is used, the solubility in pretreatment liquid is missing 
and Problems, such as producing precipitate, are produced by preservation or the environmental variation Although 
excelled m dissolution stability with a compound with a small carbon number, the capacity to make solubility and 
dispersibility fall at a reaction with the anionic compound in recording ink is small, and the effectiveness of improving 
image quality is small. v 5 

[0089] The following structure compounds can be illustrated as an example from that of the cationic monomer 
compound shown by the above-mentioned general formula, the pretreatment liquid of this invention - these cationic 
compounds - independence - or it can mix and use 
[0090] 



_a Ul inula 35j 



C10H3] 



CH3 V — ' 



CM 



CH 3 . . 

CH3 



0-2 



CH 3 




CH3 ^ 
CH3 



C-3 



0-4 



C3H7 ■ 



0-5 



C-6 



C^-N-CHj— /Q\ 
CsH, N f 



C-7 



[0091] If these cationic compound can use a commercial thing and a trade name shows concretely Cation S Cation 
SK, Cation M cation G-50 (above, Mitsuhiro formation make), and cation F2-35R, cation F2-40E, cation M2-100 
mentioned ' " ^ & ^ SANIZARU C ' SANIZ ORU B-50 (above, Kao make), etc. will be 

[0092] Although it is desirable to use together and use a cationic high molecular compound and a top-type compound 
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for pretreatment liquid, an upper-type compound has moderate surface activity ability, and it is presumed for making 
• unitorm wettability of pretreatment liquid to a recorded material. When common recording ink is given to the paper of 

tine quality which is a typical recorded material, the place which is easy to get wet in recording ink according to 
. distribution of a surface sizing compound etc. microscopically, and the place which cannot get wet easily exist and tha 
from which it produces the image quality fall of a blot, the concentration unevenness of the solid image section etc is 
presumed. Since irregular **** decreases by making recording ink adhere to a recorded material after giving ' ' 
pretreatment .quid at "homogeneity" to recorded materials, such as a regular paper, it is the high definition which 
excels [ ring / feather ] ,n the repeatability of a thin line etc. few, and does not have a color boundary blot, and an imag, 
with high image concentration can be obtained. B 
[0093] Furthermore pretreatment liquid with compatibility high [ the monomer cationic compound shown by the uppe. 
formula ] with the above-mentioned cationic high molecular compound and the high dependability which did not cause 
a deposit, separation, etc. in pretreatment liquid, but was excellent in preservation stability, the stability of coverage 
etc. since uniform mixing was easy can be offered. - ■ ' 

[0094] It is also effective to use the pretreatment liquid which made it dissolve in water etc. and the above-mentioned 
cationic high molecular compound was used as a compound to which the solubility in recording ink and distributed 
stability are made to fall, and also was distributed and the cation particle suspended. However, in order for the cation 
concentration in pretreatment liquid to become low and to fully raise image quality in a cationic emulsion as for a 
water-soluble cationic high molecular compound, the cationic surface active agent which has a high-class'alk v l group 
it is desirable to have simulataneously with other cation compounds and to use 

[° 095 lTh^men^p^ emulsion which has cationicity, cationic white, or a thin color is 

.mentioned as an example of the liquid* which was distributed and the cationic particle suspended As an example of a 

S^wlTV 11 ,S S S' T T h aS ^ W3 19 " SX ' akrit ^W' 460 - akrit RKW-400SX, akrit RKW-450SX, and 
akrit RKW-450 (above TAISEI chemically-modified incorporated company make), for example. - An acrylic cationic 
emulsion can obtain as a commercial item. owym, uuiunic 

[0096] By^ing^ cattoriic ^resin emulsLon in pretreatment liquid, a glossy image is obtained as compared with the 
case where the cationic high molecular compound which has water solubility is used independently, and the water 
resisting property of a high image and abrasion resistance can be given. Moreover, the lightfastness of an image can 
moo^T?! 86 , Y f ultT f} olet ^ absorbent > the anti-oxidant, the quencher, etc. contain into an emulsion 
[0097] ^dispersing element of the silica which has cationicity can be illustrated as another example of the liquid 
which was distributed and the cationic particle suspended. The silica sol which is the dispersing element of the 
tt Ak^^n rf - ° i 1 T m ( i cr ° mete T rs distributed in water is used preferably. As a cationic silica, they are the Snow 
fflK?,^ SMR8 - 17 - 10 9SMSG, for example. 3CS (Grace Japan, Inc. make) 

CEP10AK97002 (product made from CABOT), etc. can obtain as a commercial item, however, the case where a 

t?nHTt 1C I 15 1 1 ' ,7 Setting "" 3 ° ati0nic Si,ica ~ if ind ependent, the cation concentration in pretreatment liquid 
tends to become low like a cationic resin emulsion - in order to come out, to be and to fully raise image quality as for 
a water-soluble cationic high molecular compound, the cationic surface active agent which has a high-class alkyl group 
•t is desirable to have simulataneously with other cation compounds and to use. By adding a cationic silica in 
pretreatment liquid, the feeling of stickiness immediately after image printing can be reduced as compared with the 
Saqqi T Cre , C Ca I° mC gh molecular compound which has water solubility is used independently 
10098] ^twalgogffiegttye in pretreatment liquid to use polyvalent metal lic salt a s a compound to which the solubility oi 
recordmjin^dto tolaTTtn^ioluBn^omco^ 
dispersibility ,s generally a ittle weak as compared with a cationic high molecular compound, when using polyvalent 
metal, t is important for poly valent metallic salt what kind of anionic compound is used for recording ink When using 
polyvalent metallic salt, ,t is desirable to use the color which has three carboxyl groups or a sulfonic group preferably 
into [ two or more ] a monad. Moreover, if it is recording ink which used the pigment, it is desirable to use the pigment 
which introduced the carboxy group by covalent bond, using as a dispersant the high molecular compound which has * 
carboxyl group If it uses a color for recording ink in using polyvalent metallic salt for pretreatment liquid, a complex 
will be formed between a color and a metal and the lightfastness of the recorded image will improve 
[ ° 09 ? ] dsjiolyvajen^^ aluminum chloride, a c alcium chloride, an aluminiu m nitrate a magnesium 

nitrate, a magnesium chloTtoe^aTcnra^ alum 

can be used. A magnesium nitrate and 6 hydrate, magnesium acetate and 4 hydrate, a calcium nitrate and 4 hydrate ' 
ca cum acetate and monohydrate, a calcium chloride and an anhydride, a calcium lactate and 5 hydrate formic acid 
calcium and an anhydride, magnesium benzoate and 3 hydrate, magnesium sulfate and 7 hydrate, etc. are still more 
specifically mentioned. 
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[0100] As a class of cationic compound which insolubilizes a coloring agent in addition tn a rati,w h\ah mn \^ i 
• compound given in the above-mentioned (27) - (45) term mcy^JS^ jX*** SSSSb 

it JSZl"; epichlorohydrin dimethylamme addition polymenzauon object StM diary, 
' SenlS^ ^ copolymenzation object, A dimethyl diaryl ammonium KURORMDO 
E7?^2£ , J f P ol y. menzat,on ob J e <* of a diaryl amine salt and S02 copolymerization object allvlamine 

clas ? salt Polymenzation object of a dialkyl aminoethyl (meta) AKURU rate, the poly aTyhm ne ft Ts alsc 
possible to contain a cation epoxy resin, polyethyleneimine, polyacrylamide, Pori (meta) acrylfc este raw vvint 
formamide, a cation emulsion, etc, poly valent metallic salt, etc. polyvinyl 
L°A™ TheSe cationic hi § h molecular compound can use a commercial thing Soecificallv SANST TTATTO F si 8 
SANFIKKUSU 70, SANFIKKUSU 555C, SANFIKKUSU LC-55, Sun Fuels PAC -7M ^S^« S^OTI 
W500 ah^T™™ 4 ! V™™U 555, SANFIKKUSU PRO-,00, SA^USU 5 5US cXpoVe 

R 4 7n^ ^ AS A G make) etC - !S ment!0n£ d- Moreover, ZP-700 (vinyl formamiHe Rvs tPr^ MP- 

^) y ^olS' T 17 ^ ^^^'^-acid-ester system), MP-I80 ^po^S^S^ 

j' MX-O 210 (Polymethacryhc-acd-ester system), MX-8130 (polyacrylic ester system), E-395 (polyacrylic ester 
system), E-305 (po yacrylic ester system), Q-105H (dicyandiamide system), Neo-600 (polyacrylamide S o iO 
(polyamine system), Q-3 1 1 (polyamine system), Q-501 (polyamine system) (- the above ^SSS^W*, 
super flocks 2490 (polyacrylate system) - The super flocks 3 180, 3380, 3580 3880 3390 3590 and 3500 Sm081 

PS77 anH rs« w i ' ' w 8 ' t nd C48 ° methacr yHc acid ester) The AKOFU locks C567 C573 
pas A fc^?' ( ~ the ab0ve -> made from Mitsui SAITEKKU, Inc. PAS-A -1 PAS-A -5 and 

^ P^S^M^tJ' Hf 88 ^^ 9 ? . dim ^ la — ium salt system copolymen'/atil 
3LPAA Hri 1 <7T Inl li ! u"^ -1 (diaryl dimethylannmomum salt system polymerization object), PAA-HC1- 
me'ntio^f ^ " hydr0ch,onde )> PAA - 10C (My allyltoune) (above Nitto Boseki make), etc. are 

n]^ 2] ilY^ XT 0 " " ? J hC Cati0n ' C q uartemar Y ammonium salt which can be used for this invention - Io - a network 
D46 and Io - Network LEC, SEKURIRU VN, SANSUTATTO 1200 SANST JTATToTt ™<r -a network 

--network RK 15 (above Sanyo Chemical Industries, I^^Tls^S™ KT " 3 ° 5C ' * ^ "* * 
L0103] As for the reactivity of the cationic high molecular compound in pretreatment liquid and the anionic comnnn™ 
lnt^ in8 1""' '? deSirable t0 Pdnt With reC ° rding ink by the lic l uid P hase > 

fSSTSS^^^^"^^ t0 3 JeCOrded SinCe h is the most efficient .Sigh ea^vity i; 

™ Ie ' * ere ™" be stll i less amount of the pretreatment liquid used, it will end, and it will become possible to raise 
image quality, without producing curl of a recorded material, and a cock ring. As coating weigh to the Recorded 
material of the pretreatment liquid of a recorded material 0 5g/m2 - 10 g/m! isdesSff^ 8 S^^ I5e2ri 

^ ^^Z^^^^ °* a " d *» » d *»— ^ 'oo nruch 

K^^ffA^^ contain various solvents Asa solvent it excels in 

he solubdity of theabove-menttoned cationic high molecular compound, and especially water is derfrable frorTta 

wth,° ^tsXs t ./ q o, d ,hr d ' h l P °: nt ?T ¥ 1 ' he C ° n,ent ° f ™ ,er - » is desLSJrf -' oTof ,he 
wetgnr At less than 5 /„ of the weight, it is hard to dissolve cationic resin in stability if larser than 80 % of the w-ioht 

r ™dlr„SS U " ^ image b ' 0 '' beC ° me «^ » P'o^oe rZlZl^Zt 

[0105] In the pretreatment liquid of this invention, it is still more desirable to contain water and a water-soluble 

0 06} Moreover, when using especially the pretreatment liquid of this invention with the grant ^SjZJrf a 0Den 
system, the content of water has 40 or less desirable % of the weight. Especially a desirablfthinrirfrw f T" 

grant to the recorded material of pretreatment liquid, and the neglect period of grant equipment, it will be easy to 
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• KSS^nK^r 00 ? V1SC ° Slty ° f h f ,d ^ gdati0n is produced > or insoluble ma «er deposits, 
flridfe "of nX , f ? ° ra ? S '? time am ° Unt aftCr glving P"*"*™** liquid until it performs image recording the 
rfS^S dlS ' 0St '- rf 0 ! Wkh reC ° rding ink becomes slow > and the improvement effectiveness 

' f™*S?l f q ^ bec ° m e l 1S hard t0 be aCquired Moreover ' after ^ving pretreatment liquid, when there is 
time difference to image recording by a tip, the back end, etc. of an image, the problem that a difference will arise n 
image qual.ty is also generated. The solubility of a cationic compound tends to become moi ^conte^ 1 

sfflff^r ss than 100/0 of the we[ght ' md [t is easy to pr ° duce the p r ° biem o^z^zl of 

t [ he 10 arL^n OU8h TJ " preferabI y used for the solvent of *e pretreatment liquid of this invention, when using with 

ntS q 7 m K ? 1 S ^ Stem , aS memi ° ned ab0Ve ' as compared with conventional pretreatment liqu d \Me 
direction is desirable [ the addition of water ] in order to maintain the grant stability to the recorded ma eriaTof quid 

t°K 0f r er " m J defeWer than ^ m0 ^ re rati ° Which the co^erSdfng'wl 
ZZ£:f q a , bS ° rbS 7 thC atmos P henc hurnidity and the equilibrium in the operating environment of a 
recording device, or is made into the presentation ratio near it. Even if it not only can prevent by thismatmoistoe " 
evaporates during the tme of the grant to the recorded material of pretreatment liquid and the ncS^LSd of grant 
equipment but time amount after giving pretreatment liquid to a recorded material until it r^T^iSS 
£ f s ^rfL3 teS ' th H e -P-ve m ent effectiveness of image quality equivalent to t^Z^T " 
^ZtT^?^ lmmediate, y af f grant can be acquired. When relative humidity makes it especially fewer than 
tlTZ f ^ equd,bnum mo,sture ln 60% > even if the operating environment of the grant equipment of 
pretreatment liquid changes, it can prevent that problems, such as an ununiformity of grant by moisZ evaooratine am 

chanl^^ pretreatment liquid of this invention. If viscosity 

change when solvent components such as water in pretreatment liquid, evaporate, the amount of grants to a recorded 
materia cannot change, either, and fixed image quality cannot be secured. Since the pretreatment £d of a Sed 
matenal is made into desired physical properties in addition to desiccation prevention, h SSSr 
solvent following for the purpose for making stability the coating property of the pret eatment liquid 1 of a rSed 
maten^m order to raise the dissolution stability of an additive in addition to this'the compound which i SbflLs 
the coloring agent .in recording ink, and etc. can be used. The content of a water-soluble organic solvent has 5 70*/ of 
4e weight of the desirable range. Less than 5 % of the weight of the effectiveness as a dS^S^is " 
m ufficient for the viscosity stabilization effectiveness list by evaporation reduction, and when [SS 7u % of the 

m no ^T 6 ' " 7 IT d6Slrable in ° rder t0 induce Ae strike-through of an image, and an image blot 
[0109 To the water-soluble organic solvent used for the pretreatment liquid of this iLention E nylL glycol a 
Methylene glycol, methylene glycol, A polyethylene glycol, a polypropylene glycol, 1 5-pentaned ioT To I 6- 

^^i^lT^rt 2 > "I* 6 ? KISAN tri °'' P ° lyhydriC Such a " >• 2> 4-butan^ ^tnot 1 and 2 3-butane 

tool, and PETORl oar Ethylene glycol monoethyl ether, ethylene glycol monobutyl ether The diethvlene elvcol 
monomethy ether, diethylene glycol monoethyl ether, The di ethylene-glycol monobutyl ether the ^tetmemvlene alvco. 
monornethyl ether, Po.yhydric-alcoho. alky! ether, such as the propyle neglycol moooS^SilS^S^ 
aryl ether, such as ethylene glycol monophenyl ether and ethylene glycol mono-benzyl ether A N-meth v l 2- 
S^lT an , N - h y drox y e thyl-2-pyrrolidone, Nitrogen-containing heterocyclic compounds, such astpyLidone 1 
3-dimethyl imidazolid.none, and epsilon caprolactam, Sulphur-containing compounds such as amines such as 
monoethanolamine diethanolamine, and triethanolamine, a sulfolane, and ^eth^S^^^^e^lcne 

moSnlT^^ 

KnM^J*- daSS V r f sentatlon rati0 of the optimal water-soluble organic solvent used with the pretreatment 

are Z£ tn t . . u-* of record,n g lnk > such as a cationic high molecular compound, and dispersibilitv 

compound P * m th ' S inV6ntl0n 18 USCd by High concent ration, it is important to secure the solubility °f ^ 

rtemvlene P lro1 T^f ^ "^f* ^ f e±ylene g,yCol > thiodiethanol, Polyethylene glycols 200-600 
methylene glycol To a glycerol, 1 and 2, and 6-, KISAN triol, 1 and 2, 4-butane triol PETORl oar 1 5-nentaneHiol » 

tZ^r^uT* th V? UbiVlty ° f thC C ° mp0und which insolubiliz ^ i high S xoo^ /SS 1 bl 
being N-hydroxyethyl pyrrohdone, 2-pyrrolidone, 1 , and 3-dimethyl imidazo idinone and using these - it can maintaf, 
--dependability - it ,s high and pretreatment liquid can be given to a recorded material 

[01 12] If an image is formed from breathing out recording ink as a drop and making it adhere to a recorded material 
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after it 48 desirable to make the pretreatment liquid of a recorded material contain monohydric alcohol furthermore it 
- can prevent generating of the spreading unevenness by foaming of the pretreatment liquid of a recorded maS etc b 

that cause and gives the pretreatment liquid of the recorded material in contact with a recorded material the image 
. which has uniform concentration can be obtained. ' g 

h° a !L 3 L S H inC fl the Pretre f u tment h > id of thjs invention is using water and a water-soluble solvent as the main solvent it 
has a bad influence neither on the wettability of the recorded material and recording ink with which pretreatmenSuid 

ZlZfr' r Pem,eablht y- Theref0 ? e u ven if ? Perf ° mS high - Speed record > g00d ima § e q^lity can be ac"u"ed ' 
Moreover, he van ous components which constitute the pretreatment liquid of this invention are stable, and also after 
saving at a long penod of time, change is not produced at all in the property 

wllrl ? rther , more > a surfactant can be contained in the Pretreatment liquid of the recorded material of this invention 
If recording ink is made to adhere to a recorded material after giving the pretreatment liquid containing cationic re hi 

^ZST t0 T; ded " aS 3 regular paper > Since irregular **** by distribution of the surface Sing 
compound of a recorded materia! will decrease, it is the high definition which ww l, r rina / Whor 1 in the 

repeatability of a thin line etc. few, and does not have a color boundary blot, and an image°with highimage 

ZT^T I" , tain h e i d - Th ' S i S COnS | dered t0 56 f ° r C ° ,0r material ' S i^olubilizing and stopping near thi front face of 
mf, ci A matGnal Whlle recordin 8 lnk Permeates a recorded material at homogeneity 

101 1 5] As a surface active agent, as an example, sodium dodecylbenzenesulfonate, Anionic surfactants such as 
ammonium salt of lauryl acid sodium and polyoxyethylene-alkyl-ether sulfate, Chlorination 
rhS T ? lb J n ^ a ™ mon j um . stearyldimethylbenzylammonium chloride, Stearyldimethylbenzylammonium 
SSvi tnmethylammonium, Chlorination cetyl trimethylammonium, chlorination millimeter still 

d methy benzyl ammonium A benzalkonmm chloride, ethyl-sulfuric-acid lanolin fatty-acid aminopropyl ethyl 

mFS^ n T7 ni T'. Ph ° tenC SUr ? Ce aCtiVC agentS ' SUCh 38 Cation s y stem surfactants > «»ch as chlorination 
v . u OJmethylannmonium, and an imidazoline derivative, Polyoxyethylene alkyl ether polvoxvethvlene alkvl 
phenyl ether, Polyoxyethylene alkyl ester, polyoxyethylene alkylamine, Polyoxyethylene a^^^X^ 
propylene block polymer The Nonion system surfactants, such as a sorbitan fatty acid ester^dyo^eS^SST 

L ordl t' 1 I SurfaCtant i n Pretreatment liquid, 0. 1 - 50 % of the weight is desirable. Moreover, especially 
IZe ll f Z t Tf enC ^ ° f pretreat T em Hquid > a Cationic surface active a §ent » desirable among surface " 
TZt g u I v r J b Jv Whl 6 raiS !, ng the wettablh ty on recording ink and the front face of a recorded material the 
image which is high definition and was excellent in the water resisting property with high image concentration s . 

nZ^^^T^ ~ 10 7 3 ^ 0rk ? 46 and 10 ~ NetW ° rk LEC ' SEKURIRU VN, SANSUTATTO 
W^S^^ ' G " 50 ' ^ 10 " n6tWOrk RK " ] 5 (ab ° Ve Sa ^° Chemical Industries > Ltd 
[0117] The place which examined the permeability of the recording ink to recorded materials, such as a regular paper 

2^^^^^;^ t th6 r ^ matenai C ° ntaining the Cati ° n Student hlgh -lecular^nd S 
tn Z!u ^ °J^ eciflc surface active agent expressed with general formula [ of a publication ] (6) - (1 1) 

L h£° V ?™Tui (5 0 term u and the C0l0rin8 material in recordin § ink > or dispersibility The image which is the 
high definition which the permeabihty of the recording ink to a recorded material can improve, and can stop a co or on 
a recorded matenai front face, excels [ ring / feather ] in the repeatability of a thin line etc few and does not have a 

thi °ti m °e U it Z b \ an WaS , exCelle " t n in the water —ting property with high image concentration is c b led A 
this time, it ,s desirable to make into 90 or less degrees the contact angle of the recording ink which adheres to the 
recorded material after pretreatment liquid grant of a recorded material especially, and it is stiS S hat the 

?%S&!g£!%$Z* considers [ the surface tension of the pretfeatment ,iquid of a 

il 1 rnvf! l ^ eI K m0re, aCC< l rd ; n§ t0 M l inVenti ° n ' When permeability of the recording ink to a recorded material 
mproves, the fixing quick dry rate of an image becomes quick, and, thereby, high-speed record can be performed If 
this makes recording ,nk adhere to a recorded material after giving the pretreatment liquid of the recorded material 

~t t h 'f m ,° leCUlar r P ° Und t0 Which thC S ° lubilit y above'mentioned specific surface activ, 

agent and the colonng material in recording ink or dispersibility is reduced to recorded materials such as a regular 
paper , since : ,ts irregular •••• by distribution of the surface sizing compound of a recorded nJridrinto^it is 

ecoS I ° r 3 C0, ° nn8 Tf™ 1 '* inso,ubilizin 8 and st °PP-8 near the front face of a recorded materia! while 
recording ink permeates a recorded material at homogeneity. 

[01 19] As a content of the surfactant expressed with above-mentioned general formula (6) - (1 1) in the pretreatment 
liquid of a recorded matenai, 0.1 - 10 % of the weight is more preferably good 0.1 to 50% of the L^fu^Z the 
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benzalkoniunr chloride salt of the cationic surface active agent expressed with a general formula (6) especially amone 
• surface active agents ,s desirable. By this, the wettability on recording ink and th § e front face TJSc^Tm^l 

H JFXfi T 6 ' lt T n ° Sm0S n SPeed ^ [ ° f the reC ° rdin8 ink t0 a recorded material ] ^d the image wh ch is 

: %^J&ZS^ in the water resisting property with hi8h ima * e c — ion is 

^l^^T^A " - U m°! * iS inV u nti ° n - L a , surfactant - ™<Vor, it gets wet, and an accelerator can be added am 

adjusted to 40 o ', l^t ° ^ . to the grant meanS USed in order that that ^ tension may b 

adjusted to 40 or less mN/m by coincidence and may give a recorded material and pretreatment liquid to it Since 
pre treatment hq U1 d adheres to a recorded material by raising wettability at homogeneity, it becom'e poss ble in the 

aTslTheteSn t T l *A ima§e qU3lity - M u° re ° Ver ' Unif0rm Spreading t0 a recorded material becomes easy by 
mi^? i , i wettabdlt y t0l ^ uld 8 rantmeans > su ch as a rubber roller and a metal roller 

^I^^StTT ° th " r th ™ a Sur f actant ij _ order to ^ surface tension as mentioned above, and an 
c™^a^ v« be added As solvents other than a surface active agent being concrete th« Hi^vW-olvml 
monopheny ether, Ethylene glycol monophenyl ether, ethylene glycol monoallyl ether, ThelethVl^e-glycoi 
monopheny ether, the diethylene-glycol monobutyl ether, Alkyl and aryl ether of polyhydric alcohol such as the 

™n h 3 - h ^ d,0l ', 2 > 2 ' ^ethyl -Lower alcohol, such as polyhydric alcohol, such as 1, 3-pentanediol 2-ethyl -1 
and 3-hexand,ol, a polyoxyethylene polyoxypropylene block copolymer, ethanol, and 2-propanol is mentioned 
However, ,f lt dissolves mto pretreatment liquid and can adjust to desired physical properties, it will not reS'to this 

for S r^ 0r r er ' r P f ° f thC reC ° rded material 0f this it is desirable to adSJ£ 

for the reason on a fiang disposition. As binder resin, acrylic resin, vinyl acetate system resin, styrene-butadiene 

mentioned 111 ' ch,0nde s y stem resin > acrylic-styrene resin, butadiene system resin, styrene resin, etc. are 

[0123] Furthermore, in the pretreatment liquid of this invention, it is desirable to contain 0 1 - 5% of the weight of 
antiseptics and/or an antifungal agent. Since pretreatment liquid is given making a recorded material contac Ta 

cST Z T* 1 ^ T m Papef POWder is easy bdn 8 mixed ' Pretreatment liquid is deteriorated and the 
, coating ;we.ght change by deterioration and the fall ofthe image quality ImprovementVect itself may be done Then 
pretreatment which can act on stability for a long period of time can be obtained by adding 0 T-5% of the ^Sterf 
preservation from decay and an antifungal agent. As a preservation-from-decay antifungal agent sod^m beTzoate 
r 0d ^77 ridine thiol-l-oxide sodium, sodium sorbate, sodium-dfhydfoacetate 1 and 2 

Sfon hSe^ W ^ P H° ° he f\ g r th f are CRL ° f ABISHA ' the P r ° Cheat ^ - the fare BDN, pro 
.ntTfi nfri f ? GX 5i e - C C3n be US6d At IeSS than 01 % of the weight, the preservation from decay and 

SSSaI S * IT arC madeqUate ' and Wh6n [ ^ 5 % ° f 1116 we « m ore, it educes image quality 
[0 24] As for the pH value of pretreatment liquid, being mostly maintained at neutrality is desirable Although a pH 
value is desirable in the semantics which suppresses corrosive [ the ] when maintaining* the range ofsiluses 
stainless steel and nickel as a liquid grant member, the solubility of cation resin has the high field where a pH value is 
general comparatively low, and is desirable from both balance. [ ofthe field near neutrality ] I order to adjust the dH 

htdToxfdeoST nt IT deSired Va,Ue ' m Pretreatment ^ <* ^L^suc^Z ? 

hydroxide of alkali metals, such as amines, such as diethanolamine and triethanolamine, a lithium hydroxide a sodium 
hydroxide, and a potassium hydroxide, ammonium hydroxide, the 4th class ammonium hydroxide the 4m class 

mi25Un l Z^ dT0Xld V bthmm Carb °" ate ' 3 S ° dium Carb ° nate ' and P° tassium carbonate, etc. can be added 
Si »ll I ^ m F imP . r ° Ve thC Vl Z htfastn ™ of an image, an ultraviolet ray absorbent, an antioxidant etc 
ZrlZ 1 m P retreatment hauid As a « ultraviolet-rays inhibitor, various kinds of benzotriazol systems a 
ahcylate system a benzophenone system, a cyanoacrylate system, a benzofuran derivative, a permutation acrjlonitrile 
system, a permutat,on-N-phenylamino ethylene system, a pyrone system, methylene malonic ester, cinnamate T 
pheny -salicylate system, a hindered amine system, etc. are mentioned suitably. As an antioxidant various kinds of 
pheno systems, a su fur system, a phosphoric-acid system, a naphthol system" HINDATO phenols p 
phenylenediamines hydroquinone, organosulfur compounds, organic phosphorous compounds, a HINDATO amine a 
chroman system, a SUPIRO m out system, a hydrazine, etc. are mentioned suitably. These ultraviolet-rays i^tor anc 
the anti-oxidant may be added as an emulsion in order to raise dispersibility Y inniDltor an( 

[0126] Next recording ink is explained. There is no need that the recording ink which can be used for this invention is 
not necessarily water recording ink. Moreover, it is the description to give the pretreatment liquid which contain Tn 
high concentration the compound to which the dispersibility of recording ink and solubility a2 ^ educed toTrecorded 
material, and this mvention does not have the need that the compound of ionicity is included in recording ' nk dther 
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However, an anionic color or an anionic pigment is used for current and the common recording ink for ink jets as 

• above-mentioned. Although the presentation of the recording ink used was not limited in this Mention as for 

ShSJSS ' " /r eSt 1° m COmbination of the recordin g ink u^ng an anionic color material generally used 
. and the pretreatment liquid containing a cationic compound y 

^^^^JT^ I" r ?°u d , in8 ^ ani ° niC C ° l0r ' thC Pigment distributed with the anionic 

di persant or a color, the pigment which has an anionic radical, and at least one coloring agent chosen from an anionic 

"Z!toT^ntT " aS h th ! ani ° niC "*? " a funCtl ° nal grou P in the colo -g ag 8 ent or the anioni^ompoTen i, 
sticking to a coloring agent, by the reaction of an anionic component and cationic resin, the coloring component in 

IZt? m t T * eff, r ndy limit6d t0 4 reC ° rded mat6rial Surface > and ' therefore > ^rious image'quTty 
SErbfS,, 8 !;! 5 1" impr f OVement in ima ? eventration, strike-through concentration reduction; and a 
reamer nng, boundary blot prevention, are acquired 

!°!?! ] i S ! eCOr , din8 ink . US6d for * e reC0rd a PP roach of this inve *ion As a color, it sets to a Color Index. Acid dye a 

Z7Z7l:r G TU & f a y6 ' J 8 Tff S ° !ub!e dyS dassified int0 the f00d co!or ' More specifically as acid dy« and 
oi In t™ C The L aCld yellow 17 > 23 > 42 > and 44 > 79,142;C.I. acid . red 1 8 13 14 18 26 27 35 37 42 52 

2 -I\f V 2 ; o 7 '. 106 ' 1 H ' 1 H ' 1 15 ' 1H 186 ' and 249 > 254 > the 289 ;CI. acid blues 9 29 45 an 92 th 249C i 
rm^^^ k ? ' 24 ' and 26 ' the 94 ' C I h00d y ellow 3 > the 4;C.I. hood . red 7 and 9 14 C ' hood I bla ks 1 £d 2" 
[0129] As a substantivity color C. The I. direct yellow 1, 12, 24, 26, 33, 44, and 50, the 86,12 132 14 14 C I 
direct . red 1, 4, 9, 13, 17, 20, 28, 31, 39, 80, 81, and 83, 89,225,227; C I. direct 0 ange 26 and 29 62 102 C The I 

[0130] As basic dye C. The I. BASIC , yellow 1 2 11 13 14 15 19 21 ?3 ?d ?s ?r w n ™ *n ^ ^ M 
53, 63, 64, 65, 67, 70, 73, 77, and 87, 91; C. The IBASIC red 2, 12, 13 14 15 8 22 23* 24 27 29 35 36 ts 39 
46, 49, 51, 52, 54, 59, 68, 69, 70, 73, and 78, 82,102,104,109,112 C. The I BASIC blues 1 3 5 7 9^21 22 26 35 
BAs' 5 C 4 b',acl1fd 8-' ^ * ?? ' ^ 89 ' 92 ' * ™> ™> ™> Hi;^^ 35 ' 

21 13 99 £ 4n Ct i7% d r,? Th f J/ e u Ctive • blacks 3 ' 4 ' 7 ' 1 and 12 ' ^ C The 1 rea ^ve . yellow 1, 5 1 1 13 14 20 
II' CTU ? ' ;• ' m' '"1 * C 6?;C L rCaCtive red ] ' 14 ' 17 ' 25 > 26 > 32 > 37 > 44 > 4 6> 55, 60, 66, 74 79 and I 96 
■ - rami F«n ■ T C .K blUeS 2> ? ' 14 ' 15 ' 23 ' 32 ' 35 ' 38 «' 41 ' 63 > and 80 and 95 ^des dan be used. ' ' 
! i T • k? ? thls u mve , nt,0 1 n ' amonic acid d ye and an anionic substantivity color can use preferably Moreover il 
is also desirable to use the color developed for ink jets, and it is Projet made from ABISHA as such a color fo 
example. FastBlack2, Projet Fast Cyan2, Projet FastMagenta2, Projet Fast Yellow2 etc. is mentioned 
[0133] Also when the image recording approach of this invention and pretreatment liquid applied not only the 
ecordrng mk that makes a color color matenal but a pigment to the recording ink made into color maS big 
effectiveness was observed in respect of improvement in image quality etc. An inorganic pigment and an organic 
E Ca L be US6d eSPedally f ° r the Pigment USed for *is invention! without limiting theTass 8 ° 

^ln Va^tTn^T lU1 l ° X \t e and an ir ° n ° Xide ' 35 an in ° rganic P igment > the carbon black manufactured by 

PP ! ' SUCh aS the contactln 8 method ' th ^ furnace method, and thermal ** can be used Moreover a< 
ImfnT? 18 " 1 ' P,gment , a " aZ ° lake > inS0,uble 320 Pig™** a di ^zo condensation pigment a cheTatlazo 

* 8 Som ^ UdCd) ' u P0,yCydlC ^ Pigments (f0r exam P le ' a Phthalocyanine pigment, a ** RIRk N pigment a 

RmON pigment, an anthraquinone pigment, a quinacridone pigment, a dioxazine pigment a thioindigo Sent a^i 
soindohnone pigment, a bno FURARON pigment, etc.), color chelates (for example ,a ^basic dyTZd!hITZ 
ac d-dye mold chelate, etc.), a nitro pigment, a nitroso pigment, aniline black, etc. can be used y ' 

7^,,r .Tfi y ' S *l °t J6Ct u 0r b,aCk ' ° rganiC Pigments ' Such as metals > such as carbon black (C. I. pigment black 
7 , such as furnace black, lamp black, acetylene black, and channel black, or copper, iron (C I pigment black l lT and 
mamum oxide, and aniline black (C. I. pigment black 1), are raised on ^. 1. pigment black 11), and 

T 3 14 T4l4l5 f0 37^ ^f 1 ™ yeU0W 1 (fast yd,ow G >> 3 ' 12 (Diarylide Yellow AAA), 

09 HO 117 120 138 1 tic 1 ^ *h 5 ?4 83 (DiaiyHde YeU ° W ^ 95 > 97 > 98 > 100 > 101 > 104, 408, 

iri'i ^ U7 ;] 20 ' 138 ' 153 ^ L P^ent Orange 5, 13, 16, 17, 36, and 43, the 51;C.I. pigment red 1 2 3 5 17 and 

VeL^XeTX T*T}£' 31 ' 38 ' 48:2 (Permanent Red 2B ^ Ba »' 48:2 ( Pe - ane "t Red 2B (cal'chim) 48 ? 
« Tfi4 1 j^h^ ( • >X ^1??!^ RedZB ^ 49:1 * 52:2 ' 53:1 > 57:1 (brilliant carmine 6B), 60 1 63 1 
S ' - J S 0damine 60 lake >, 83, 88,101 (red oxide), 104, 105, 106, 108 (cadmium red) 112 14 122 
(Quinacndone Magenta , 123, 146, 149, 166, 168, 170, 172 177 178 179 185 190 193 209 \lt 9 \ q 'c t w 

There are 15.1, 15.2, 15.3 (copper phthalocyanine blue E), 16, 17:1, 56, 60, 63 ;C.I. pigment Green 1,4, 7, 8, 10, 17, 
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and 1 8, and 36 grades. 

• [0137] What has the good water and the compatibility among these pigments is used preferably. 0 05 to 10 micrometer; 

or less are 1 micrometer or less desirable still more preferably, and the particle size of a pigment is 0 16 micrometers oi 
. less most preferably. Moreover, the addition of the pigment as a coloring agent in ink has about 0.5-25 desirable % of 

the weight, and it is about 2 - 1 5 % of the weight more preferably. 

[0138] As for these pigments, what was distributed with the anionic dispersant is desirable. As an anionic dispersant a 
polyacrylic acid, polymethacryhc acid, and acrylic-acid-acrylonitrile copolymer, A vinyl acetate-acrylic ester 
copolymer, an acrylic-acid-acrylic-acid alkyl ester copolymer, A styrene-acrylic-acid copolymer a styrene- 
methacryhc-acid copolymer, A styrene-acrylic-acid-acrylic-acid alkyl ester copolymer, a styrene-methacrylic-acid- 
acryhc-acid alkyl ester copolymer, A styrene-alpha-methyl-styrene-acrylic-acid copolymer, a styrene-alpha-methyl- 
styrene-acrylic-acid copolymer-acrylic-acid alkyl ester copolymer, A styrene-maleic-acid copolymer a vinyl 
naphthalene-maleic-acid copolymer, A vinyl acetate-ethyl ene copolymer, a vinyl acetate-fatty-acid vinyl ethylene 
copcxyrner, a vinyl acetate-maleate copolymer, a vinyl acetate-crotonic-acid copolymer, a vinyl acetate-acrvlic-»cid 
copolymer, etc. are mentioned. The well-known anionic dispersant used for adjusting conventionally well-known 
pigment dispersion liquid besides these can be used. 

[0139] the desirable voice of this invention - if it depends like, the weight average molecular weight of these 
copolymers will be 3,000-50,000 - desirable - more - desirable - 5,000-30,000 - it is 7,000-15,000 most preferably 
The addition of a dispersant makes stability distribute a pigment and **** addition may be carried out in the range 
which does not make other effectiveness of this invention lose. As a dispersant, the range of 1 0 06-1 3 is desirable am 
the range of it is 1 :0.125-1 :3 more preferably. It is desirable to be added by ink as pigment dispersion liquid which the 
pigment made distribute a pigment in an aquosity medium with a dispersant, and were obtained in these cases 
[0140] In addition, the front face of a pigment (for example, carbon) is processed by resin etc., and the graft pigment 
whose distribution was enabled underwater, the processing pigment whose distribution added functional groups such 
as a sulfone radical and a carboxyl group, to the front face of a pigment (for example, carbon), and was enabled' 
underwater can be used. Moreover, a microcapsule may be made to include a pigment and this pigment may be made 
into what can be distributed underwater. 

[0141] The recording ink which made the pigment distribute with the anionic surfactant other than an above-mentionec 
macromolecule dispersant is also desirable to the record approach of this invention. For example, an oleyl acid and its 
salt, a lauryl acid and its salt, behemc acid, and its salt, Fatty acids, such as stearin acid and its salt and the salt of 
those a dodecyl sulfonic acid, and its salt, A DESHIRU sulfonic acid and its salt, an alkyl sulfonic acid its salt a 
laury sulfate, Alkyl-sulfunc-acid esters, dodecylbenzenesulfonic acid, and its salts, such as an oleyl sulfate 
Alkylbenzene sulfonic acid and its salts, such as lauryl benzenesulfonic acid and its salt, Dialkyl sulfo succinic acid 
such as dioctyl sulfo succimc acid and its salt, dihexyl sulfo succinic acid, and its salt, and the salt of those Aromatic 
series anion system surfactants, such as a naphthyl sulfonic acid and its salt, a naphthyl carboxylic acid and its salt A 
pigment can be distnbuted using fluorine system anionic surfactants, such as a fluorination alkyl carboxylic acid and if 
salt, a fluonnation alkyl sulfonic acid, and its salt, etc., and it can use for recording ink. 

[0142] Pigments, such as carbon, and the diazonium compound which has a hydrophilic group moreover by radical 
reaction Carry out covalent bond of the direct hydrophilic group to a pigment, or only the front face of pigments such 
as carbon, by oxidation reaction The recording ink using the pigment which gave ionicity by the surface qualification 
reaction of the pigment itself, such as introducing a carboxylic-acid radical, or making a pigment and an oleum react 
and introducing a sulfonic group into a pigment front face, without using a dispersant is recording ink very 
advantageous although the effectiveness of this invention is acquired. 

[0143] Although there is especially no limit in the particle size of a pigment when using the recording ink which 
distnbuted the pigment, it is desirable in this invention to use the pigment ink of the particle size whose maximum 
frequency is 20-150nm by maximum number conversion. If particle size exceeds 150nm, the pigment-content powder 
stability as recording ink becomes [ it not only worsens, but / the regurgitation stability of recording ink also 
detenorates and I image quality, such as image concentration ] low and is not desirable. Although high image quality is 
also acquired when the preservation stability of recording ink and the injection property in a printer are stabilized by 
particle size in less than 20nm and it uses pretreatment liquid, it becomes complicated distributed actuation and 
classification operating to make even a particle size fine such distribute, and it becomes difficult to manufacture 
recording ink economically. 

[0144] As a mode of still more nearly another recording ink applicable to the record approach of this invention the 
recording ink which the colonng resin particle suspended can be mentioned. A coloring resin particle colors stvrene- 
acryhc resin, polyester resin, polyurethane resin, etc. with fat dye, a disperse dye, or a pigment. An anionic coloring 
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particle-can obtain the recording ink which suspended water on the solvent object made into a subject by forming the 
• part which is equivalent to the husks of a particle by the resin which has the hydrophilic property of polyacrylic acid 

m° ?^u CTy aCld ' 6tC •' ° r sus P endin S with the surfactant which has ionicity, such as a reactant surfactant 
. 10145] The resin emulsion of negative electrification may be added to the recording ink used for the record approach oi 
this invention. By making recording ink contain the resin emulsion of negative electrification, with pretreatment liquid 
not only color matenal but a resin emulsion controls osmosis in the interior of a recorded material of coloring ' 
components, such as a lifting and color material, for remarkable thickening and agglutination, and has the effectiveness 
which promotes fixing to **-ed material further. Moreover, depending on the class of resin emulsion, a coat is formed^ 
on + -ed material, and it has the effectiveness of also raising the scuff resistance of printed matter, lightfastness and a 
water resisting property. ' 

[0146] A continuous phase is water and a resin emulsion means the emulsion whose dispersed phases are the following 
resinous principles. As a resinous principle of a dispersed phase, acrylic resin, vinyl acetate system resin styrene- 
raised CnC 3yStCm reS5n ' VIRyl ° h!0ridS SyStSm reSiR ' ac "' !ic - st >' rene resin > butadiene system resin, styrene resin, etc, are 
[0147] As for this resin, according to the desirable mode of this invention, it is desirable that it is a polymer having a 
hydrophilic part and a hydrophobic part. Moreover, although it is not limited especially as long as the particle diameter 
of these resinous principles forms an emulsion, about 1 50nm or less is desirable, and is about 5-100nm more 
preferably. 

£!S ™ese resin e^sions can be obtained by mixing a resin particle in water with a surfactant by the case 
[0149] | As a commercial resin emul sion, the micro gel E-1002, E-5002 (a styrene-acrylic resin emulsion, Nippon Paint 
V?cY7 } ' B °^ K0T0 4001 (an acrylic resin emulsion, Dainippon Ink & Chemicals, Inc. make) BONKOTO 

5454 (a styrene-acrylic resin emulsion, Dainippon Ink & Chemicals, Inc. make), SAE-1014 (a styrene-acrylic resin 

nSpv 1 ^ ™ C °; L , td mak6) ' SMBI N ^an SK-200 (an acrylic resin emulsion, SADDEN CHEMICAL 
INDUSTRY CO., LTD. make), etc. are mentioned. 

[0150] It is 1 -25% of the weight of the range preferably ! a resin emulsion / adding so that the resinous principle may 
rni < " ° f the weight of recordin 8 ink ] among recording ink, and more preferably 

[0151] When recording ink is water solubility, a hydrophilic high molecular compound can be added in the recording 
ink used for the record approach of this invention, and the effectiveness which promotes the dispersibility of recording 
ink and a soluble fall with the pretreatment liquid containing a cationic compound can be acquired by adding an anioni, 
water soluble polymer compound especially to it. e 
Shi 2 , 3 top i£3S l^P mo ! e A cu J a ^ com POund which can be added to recording ink By the natural system, gum 
GaSkt ITON^ H l 0 ^^' kara ^ um > Ve § e *ble macromolecules, such as locust bean gum frabino 
GARAKUTON pectin, and KUINSU seed starch, Seaweed system giant molecules, such as an alginic acid a 
carrageenan and an agar, gelatin, casein, A microorganism system giant molecule or shellacs, such as animal system 
giant molecules, such as albumin and a collagen, xanthene gum, and a dextran etc., By the semisynthesis system 
methyl cellulose, ethyl cellulose, hydroxyethyl cellulose, Fibrin system macromolecules such as 
hydroxypropylcellulose and a carboxymethyl cellulose, Starch system macromolecules, such as sodium carboxymethyl 
s arch and sodium starch phosphate, Seaweed system macromolecules, such as sodium alginate and propylene glycol 
alginate, By the pure composition system, vinyl system macromolecules, such as polyvinyl alcohol a polyvinyl 
pyrrolidine and polyvinyl methyl ether, The polyacrylamide non-constructing a bridge, polyacrylic acid, and its alkali- 
me a sa t, Acrylic resin such as water-soluble styrene acrylic resin, water-soluble styrene maleic resin The alkali- 
metal salt of water-soluble vinyl naphthalene acrylic resin, water-soluble vinyl naphthalene maleic resin, a polyvinyl 
E ° ne ' Polyvinyl alcohol, and beta-naphthalene sulfonic-acid formalin condensate etc. is mentioned 
[0153] Moreover, a recording ink constituent may contain sugar. As an example of a saccharide, monosaccharide 
d.sacchande, oligosaccharide (trisaccharide and tetrasaccharide are included), and polysaccharide are raised and 'a 
glucose, a mannose, a fructose, a ribose, a xylose, arabinose, a galactose, a maltose, a cellobiose, a lactose a sucrose 
reha ose, a maltotnose, etc. are raised preferably. Here, polysaccharide means the sugar of a wide sense and suppose 
widely" 868 semantlcs containing the matter which exists in natures, such as alpha-cyclodextrin and a cellulose, 

l ^^^Sl0m^^ SaCC H ari i eS A2^ are thC red r ng SUgar (f0r exam P ,e > s ^r-alcohol 'feenend 
formula HOCH2(CHOH) nCH2 it is expressed with OH (the integer of n=2-5 is expressed here.).), oxidization sugar 

amino acid (for example, aldon.c acid, uronic acid, etc.), a thio acid, etc. are raised.) of the above mentioned ' 

saccharide^ Especially sugar-alcohol is desirable and maltitol, sorbitol, etc. are raised as an example, the content of 

these saccharides - a recording ink constituent - 0.5 - 30% of the weight of the range is preferably suitable 0.1 to 40% 
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of the weight. ' 

[0155] Osmosis accelerators, such as a surfactant, can be added in the recording ink used for the record approach of thi 
invention, the surface tension of recording ink can be adjusted to it by that cause, and the regurgitation stability of 
. recording ink can be improved by improving the permeability over a recorded material and raising the wettability of 
recording ink to the head member of an ink jet printer. 

[0156] Especially the recording ink that raised the permeability over a recorded material fits high-speed record. By the 
inkjet record approach of not using conventional pretreatment liquid, when the permeability of recording ink was 
raised, it was easy to produce the strike-through of recording ink, and a feather ring, but by using the record approach 
of this invention, when high-speed record is carried out at a regular paper using the recording ink which raised 
permeability remarkably, a strike-through and a feather ring can be prevented. 

[0157] Although especially the surface active agent that can be added to the recording ink used for the record approach 
of this invention is not limited, as an anionic surface active agent, the dodecylbenzenesulfonic acid salt, a lauryl sulfate 
polyoxyethylene-alkyl-ether acetate, polyoxyethylene-alkyl-ether sulfate, dialkyl sulfo succinate, etc. are mentioned, 
for example. . 

[0158] As a nonionic surfactant, the acetylene derivative embellished with polyoxyethylene alkyl ether, 
polyoxyethylene alkyl ester, polyoxyethylene sorbitan fatty acid ester, polyoxyethylene alkyl phenyl ether, 
polyoxyethylene alkylamine, polyoxyethylene alkylamide, and an ethylene oxide radical, a polyoxyethylene 
polyoxypropylene block copolymer, a fluorochemical surfactant, etc. are mentioned, for example. 
[0159] Penetrating agents other than a surfactant can be added in order to adjust surface tension to recording ink. 
Moreover, as such a penetrating agent 2-ethyl -1, 3-hexandiol, 2 and 2, 4-trimethyl -1, 3-pentanediol, Which polyhydri. 
alcohol, the diethylene-glycol monophenyl ether, Ethylene glycol monophenyl ether, ethylene glycol monoallyl ether, 
The diethylene-glycol monophenyl ether, the diethylene-glycol monobutyl ether, Alkyl and aryl ether of polyhydric 
alcohol, such as the propylene glycol monobutyl ether and the tetraethylene glycol chlorophenyl ether, Lower alcohol, 
such as a polyoxyethylene polyoxypropylene block copolymer, a fluorochemical surfactant, ethanol, and 2-propanol is 
mentioned. ' 

[0160] Since desiccation of recording ink is prevented as a solvent of recording ink in order to make recording ink into 
desired physical properties although water is used as a principal component, the water-soluble organic solvent shown a 
a water-soluble organic solvent used for the pretreatment liquid of the above-mentioned recorded material for the 
purpose for raising the dissolution stability of a coloring agent etc. can be used. As a water-soluble desirable organic 
solvent, especially A diethylene glycol, thiodiethanol, polyethylene glycols 200-600, triethylene glycol, To glycerol, 1 
and 2, and 6-, KISAN triol, 1 and 2, 4-butane triol, PETORI oar, 1,5-pentanediol, a N-methyl-2-pyrrolidone, N- 
hydroxyethyl-2-pyrrolidone, 2-pyrrolidone, 1, and 3-dimethyl imidazolidinone is mentioned, and the effectiveness 
which was excellent to prevention of the poor injection property by the high solubility of a coloring agent and moisture 
evaporation is acquired by using these. 

[0161] Moreover, the additive for recording ink known conventionally can be added to the recording ink in this 
invention. For example, as a preservation-from-decay antifungal agent, sodium benzoate, pentachlorophenol sodium, 2 
pyridine thiol- 1 -oxide sodium, sodium sorbate, sodium-dehydroacetate, 1, and 2-HBENJISO thiazoline-3-ON (the pro 
cheating on the fare CRL of ABISHA, the pro cheating on the fare BDN, pro cheating on the fare GXL) etc. can be 
used. Addition of pH regulator, a rusr-proofer, etc. is possible not only in recording ink but pretreatment liquid 
[0162] If a bad influence can be adjusted to ******** and pH can be adjusted to the recording ink prepared as a pH 
regulator seven or more, the matter of arbitration can be used and the carbonate of alkali metal, such as the hydroxide 
of alkali metals, such as amines, such as diethanolamine and triethanolamine, a lithium hydroxide, a sodium hydroxide 
and a potassium hydroxide, ammonium hydroxide, the 4th class ammonium hydroxide, the 4th class phosphonium 
hydroxide, a lithium carbonate, a sodium carbonate, and potassium carbonate, etc. will be mentioned as the example, a 
chelate trial -- as easy, ethylenediaminetetraacetic acid sodium, nitrilotri acetic acid sodium, hydroxyethyl 
ethylenediamine triacetic-acid sodium, diethylenetriamine pentaacetic acid sodium, URAMIRU sodium diacetate, etc. 
are mentioned, for example. As a rusr-proofer, an acid sulfite, a sodium thiosulfate, thiodiglycotic acid Amon a 
dnsopropyl AMMONIIUMU nit light, pentaerythritol tetranitrate, a dicyclohexyl ammonium nit light, etc. are 
mentioned, for example. 

[0163] In addition, according to the purpose, an ultraviolet ray absorbent, an infrared absorption agent, an antioxidant, 
etc. can also be added. As an ultraviolet-rays inhibitor, various kinds of benzotriazol systems, a salicylate system, a 
benzophenone system, a cyanoacrylate system, a benzofuran derivative, a permutation acrylonitrile system, a 
permutation-N-phenylamino ethylene system, a pyrone system, methylene malonic ester, cinnamate, a phenyl- 
salicylate system, a hindered amine system, etc. are mentioned suitably. As an antioxidant, various kinds of phenol 
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systems, a sulfur system, a phosphoric-acid system, a naphthol system, HINDATO phenols, p phenylenediamines 
' m3 n0ne ' organosuI1 y r compounds, organic phosphorous compounds, a HINDATO amine, a chroman system a 
u aa T SyStem> ! h y draz,ne ' etc - are mentioned suitably. These ultraviolet-rays inhibitor and the anti-oxidant 
. may be added as an emulsion in order to raise dispersibilitv 

[0164] 

[Embodiment of the Invention] Before it gives the pretreatment liquid of this invention to a recorded material and 
pretreatment liquid carr.es out desiccation solidification, the example of the equipment for realizing the image 
recording approach of this invention of drawing 1 explains the approach of accumulating which records an image with 
the recording ink containing color material. The example of equipment of drawing 1 is the recording device of the type 
which scans and carries out image formation of the head for ink jet record ' 

[0165] In pretreatment grant and the ink jet recording device of drawing 1 , a recorded material 6 is sent out with the 
teed roller 7, and pretreatment liquid 1 is thinly given to a recorded material by the grant roller 4 and the counter roller 
5 at homogeneity. Pretreatment liquid is pumped up with the pumping roller 3, and is given to the erant roller 4 bv the 
tinckness control roller 2 at homogeneity. A recorded material is sent to the writing scan section with the ink jet " 
recording head 20, while pretreatment liquid is given. The form path length from the termination section (the A section 
in drawing) of pretreatment liquid grant actuation to the writing scan initiation section (the B section in drawing) can 
end grant of pretreatment liquid completely, when a recorded material reaches the writing scan initiation section since 

HZ^ ?V °a 8 u ±&nth A die !*^ ° f thG feed direction of recorded material. In this case, since grant of 
pretreatment liquid can be earned out before starting the scan for printing of the ink jet recording head 20 and 
conveying a recorded material 6 intermittently, the bearer rate of a recorded material can give it continuously in the 
iixed condition, and the uniform grant of it without nonuniformity is attained. In addition, in order to supply from the 
cassette of an upper case, the recorded material by which the required recorded material of pretreatment in the example 
of equipmen of drawingj. is troubled if it is processed whether there is the cassette of the lower berth to need is 
convenient although a recorded material conveyance path is established for a long time 

[0166] Drawing 2 is another example of the equipment for realizing the image recording approach of .this invention It 

font fon nf 3? hTf ° f •*? T ^ ^ of e W men t * drawing 2 ^so icans and carries out image 
formation of the head for ink jet record. Compared with the equipment of drawing 1 , it is the example made into the 
compact equipment configuration^ A recorded material 6 is sent out with the feed roller 7, and pretreatment liquid 1 is 
thinly given to a recorded material by the grant roller 4 and the counter roller 5 at homogeneity Pretreatment liquid is 

A r7l"r ? ^"T" 8 ? ller , 3 ' t0 ***** roller 4 by the thickness Control roller 2 at Lmogene ty 

A recorded matenal is returned until a form head reaches a writing scan starting position again when the writing scan 
sec ion widi the ink jet recording head 20 was passed, it is sent until the form completed spreading of pSment 

deteiw, h TXT S T ° f P retreatment lif l uid while Pretreatment liquid is given. The completion of grant is 
detectable by establishing a well-known recorded material detection means (not shown) near the outlet of for example 
^M grt ^ This detection means is good also as a system configuration which , co^Tds 
the feed per revolution of the periphery of the conveyance roller of a recorded material to the die length of a recorded 

SSLSSS, T "7 ne ? S n rily I 0 ne£d - inpU 5 in8 * e information ™ the die.length of a recorded material to a 
controller beforehand, and controlling the rotational frequency of a motor 

HnTf 0 " 811 th , e r ?° rde r m3t f rial With Whi ° h P retreatment liquid was given is again conveyed in the writing scan 
riZroSL P r^ ent i ,qUld CameS ,° Ut deSiCCati ° n so,idificatio "> in this case, it doubles a scan and timing* of the 
ItlnliT i 8 Ttu u ' ■ 18 , C TT d ,ntermit tently. If the same path as the path sent when returning a recorded 
aonW an thSt' f ^ °l **T ^ ^ QUt ™™ d ° Se t0 P^eatment liquid grant equipment, it will 
the t . fault of nonuniformjty, a dirt, a paper jam, etc., etc. will happen, but when returning a form, a d rection 
is changed in the recorded matenal guide 31. That is, when the backward feed [ a recorded material ] after giving 
pretreatnient liquid to a recorded material, the recorded material guide 3 1 is made to move to the location of the dotted 
line of drawing with well-known means, such as a solenoid and a motor. Thereby, since a recorded material is 
conveyed in the locaUon of the recorded material guide 34, a recorded material can be soiled or it can prevent that a 
jam arises. . * 

[0168] As for a pretreatment liquid grant process, it is desirable to carry out with a fixed linear velocity of 20 - 200 

TituTZT * ^ thlS t re T n ; in ? e CXample ° f this e W ment , if it sees about the recorded material of a certain 
sheet using the recorded matenal of a sheet, after ending the process which gives pretreatment liquid to a recorded 
matenal about that sheet, the process which records an image by the ink jet record approach is begun Thus in 

ZJr^V 111 ' 6 n? thC fate ° f P retreatment ^id g^t and image recording is not in agreement in almost all 
cases, a difference will be in time amount after pretreatment liquid is given until an image is recorded in the recording 
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start section and the record termination section of the sheet. Also when this difference becomes quite large rather than 
water, the boiling point is high and contains the solvent of a hydrophilic property with a small vapor rate so much Witl 
the pretreatment liquid currently prepared by the moisture ratio near the amount which balances the moisture in the air 
• ™.™ Q env,r onment which is using the printer Since the moisture evaporation from liquid is controlled remarkably the 
difference of the image quality produced in the recording start section and the record termination section of a reco'rded 
material ot a sheet can be made below into a level visually observable at least. 

[0169] In order to form an image after giving pretreatment liquid so that clearly also from the conveyance process of 
the recorded material in this equipment, it is necessary to convey a recorded material with a means to contact recorded 
matenals, such as a roller, koro, and a guide, in the recorded material with which pretreatment liquid was given in 
many cases. In such a case, if the pretreatment liquid given to the recorded material imprints to the conveyance membe 
ot a recorded material, a failure will be produced in a conveyance function, or dirt will be accumulated in it and the 
problem that image quality will deteriorate will be produced. In order to prevent this problem, from an equipment side 
a means to make a guide into a corrugated plate, for example, to make the koro into the. shane of a snur or to use the ' 
™™v? of a roller as a water-repellent ingredient can be provided, and the generating in question 'can be mitigated 
[0170] However, it is essentially important for the pretreatment liquid given to the recorded material to change into the 
condition of it having been promptly absorbed by the recorded material as much as possible, and having dried 
seemingly. In order to attain this purpose, it is effective to make it liquid permeate a recorded material promptly using 
surface tension of pretreatment liquid as 40 or less mN/m. It means that pretreatment liquid is absorbed by the recorded 
material, and do not mean having come to have dried seemingly, liquefied-among pretreatment liquid compounds sucf 
as moisture, evaporate, and it becomes impossible for "desiccation solidification" of claim 1 to keep a liquid condition 
above, and it solidifies it. Pretreatment liquid is absorbed by the recorded material by using the recording device with 
which pretreatment grant equipment and image recording equipment became a set as mentioned above about the 
pretreatment liquid concerning this invention, even if it is in the condition that it is dry seemingly, it is in the condition 
which pretreatment liquid is not solidifying, and ink-jet record can be performed and the amount of grants of 
pretreatment liquid can improve image quality remarkably also in a very small amount. 

[0171] The^example of the sequence for controlling actuation of equipment like drawin g 1 and drawing 2 to drawing 3 
is shown. If the print command from host machines, such as a personal computer, is received, pretreatment grant and 
image recording equipment start a head cleaning activity and a pretreatment liquid spreading activity to coincidence 
and when preparation is completed altogether, it will start record actuation. In this case, whether it is a part for two or 
more scans even if it is a part for one scan, or an image data transfer is l.page, it is not cared about. Head cleaning and 
injection check actuation are not necessarily required. Moreover, it is possible to process to parallel such as not to 
perform sequentially head cleaning, injection check actuation, and image data processing and image data transfer and 
to make coincidence start pretreatment liquid spreading, head cleaning, injection check actuation, and image data 
processing and image data transfer etc. Thus, also when doing a pretreatment liquid spreading activity by processing 
pretreatment liquid spreading, head cleaning, injection check actuation, and image data processing and image data 

recordTngTelTce " " P ° SsMe t0 ^ ' ma8e reCOrdin8 ' without hardly dro PP in 8 *e throughput of a printing 
[0172] After giving pretreatment liquid to a recorded material in the image recording approach of this invention as a 
means to make adhere to a recorded material by making recording ink into a drop, and to form an image all the well- 
known ink jet record approaches are applicable. Although drawing 1 and the example of equipment of drawing 2 
showed the example of the ink jet record approach of the method which scans a head, in the recorded material of a 
certain sheet, grant and image recording of pretreatment liquid can be simultaneously performed at uniform velocity bv 
using the Rhine-ized head. J 3 

[0173] It is desirable, and the ink-jet record approach cannot be caught by the drive method of a recording head but 
can also use the head of the mold using the piezoelectric-device actuator using PZT etc., the method on which heat 
energy is made to act, the actuator using electrostatic force, etc. on demand, and can also record with the electric- 
charge control type head of a continuation injection mold especially as an approach of making it adhering to a recorded 
matenal after giving to the recorded material of the pretreatment liquid in this invention, using recording ink as a drop 
in the method on which heat energy is made to act, although it is made difficult to control injection of a drop free and 
dispersion in the image by a recorded material kind etc. tends to become large, these technical problems are canceled 
by give pretreatment liquid to a recorded material, and the high definition which did not depend on a recorded material 
kind but was stabilized can be obtained. "~" 
[0174] Although the example and the example of a comparison of this invention are shown below, this invention is not 
limited to these. In addition, the amount (%) of each component given in an example is weight % especially when 
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unstated. 

[0175] After carrying out mixed stirring by the preparation» following recording ink formula of example 1 
^recording ink, it adjusted in the sodium hydroxide so that pH might be set to 10.5. Then, it filtered with the 
. membrane filter of 0. 1 micrometers of average apertures, and the recording ink constituent was obtained. 

[Yellow recording ink 1] 

£ t? 6 1 a t d n el !r; 23 2 ! /0 ^ * e Wei8ht N^y^-pyrrolidone 10 % of the weight Polyethylene glycol 200 15 % 

SL^fnS 0/ l f t l hn ^rf m ° n ? butyl 6ther 12 % 0f 1,16 wei § ht 1.5-pentanedid 3 % of the weight Sodium 
benzoate 0.4 % of the weight Ion exchange water Residue [01 77] & 

[Magenta recording ink 1] 

C. The L acid red 52 15 % of the weight C.I. acid red 254 1.5 % of the weight N-methyl-2-pyrrolidone 10 % of the 
weight Polyethylene glycol 200 15 % of the weight Diethylene-glycol monobutyl ether 12 % of Ac weight 15' 
pentanediol 3 % of the weight Sodium benzoate 0.4 % of the weight Ion exchange water Residue 101 78 V 
[Cyanogen recording ink 1] 1 J 

C. The L acid blue 9 1.5 % of the weight Projet Fast Cyan2 (product made from ABISHIA) 1.5 % of the weight N- 
!_? _ It Y th ? ^polyethylene glycol 200 15 % of the weight Diethylene-glycol monobutyl 
Residue [0179] § ^^P^nediol 3 % of the weight Sodium benzoate 0.4 % of the weight Ion exchange water 

[Black recording ink 1] 

C. I. hood black 2 5 % of the weight N-methyl-2-pyrrolidone 10 % of the weight Polyethylene glycol 20 15 % of the 

Tofthe wSr §lyC H m0n ° hUtyl » ethe i 12 % ° f the Wdght ^-P^anediol 3 % of theweightSodium benzoatf 0 4 
/. of the weight Ion exchange water Residue [0180] Preparation» of « P retreatment liquid Stirring mixing of the ' 
following constimen was earned out, and example of pretreatment liquid 1 of a recorded material was produced and ii 
adjusted by tnethanolamme so that pH might be set to 7. The viscosity in this case was described in Table ! 
[Example of pretreatment liquid of recorded material 1] 

Cationic high molecular compound given in the above-mentioned (31) term 25 % of the weight (dicyandiamide resin 
weight average molecular weight 7000 [ about ]) iuuor«iuidmiae resin, 

Cationic monomer compound C-l (a counter ion is a chlorine ion) 2 % of the weight Glycerol 25 % of the weight 

t Z If **^r ight S "nzo f 1 % of the weight Ion exchange 
SSTSsd^S?^ ^ mCaSUr r0tati ° nal viscometer ^ Tok y° Keiki Co, Ltd., it was 1270 

[0181] «pretreatment liquid grant and image recording evaluation» When the pretreatment liquid container 42 of the 
image recording equipment which shows the above-mentioned pretreatment liquid 1 to da^^S^tS 

and xTo 8 ° U lnT PaPei ; ^ ^ [ my P a P er < size 1 39s > air Penne^Hty 46 whenever [ s> 

Tott^^TT^V TV!*' an " Permeabi,i * 21 S> > 8 rant at ^ "te of linear-velocity 85 mm/s, it was tne 
r^f™ 8 2 " i ? /m2 J §1Ving P retreatment ^uid, using yellow recording ink 1, Magenta recording ink 

m^*7^^X 7°% h by ^ Prim hCad 9 USing the la ^ a ti"8 PZTwhich carries'out 
rnnc°r r^S? ! u ^ ' * dMeT ° f 28 micrometer ab ^t each color head, the image was formed by the pixe 

^^^:i^zs. ° f mHz ' and dr ° p weight i9ng ' - d — A * ^ ^ 

[0182] 1) printing of the solid image of black image concentration black recording ink - carrying out - the 
concentration of after desiccation and the solid image of black recording ink - a reflective mold color - a spectrum - 
i m^^t^TSrT C ° nCentrati0n m6ter (pr ° duCt made from X -*«y °> ™« 1-2-1.44 took as O, and 1.45 
[0183] 2) A Magenta, cyanogen, and the line drawing image of the line breadth of 10 dots of black were formed in the 

b^r/ 8 K e ^ ^ b ° Undaiy bl0t reC ° rded material ' ^Pectively, and generating of a coloZundary 
b\0V was observed by viewing. Generating of a color boundary blot was observed also about the case where cyanogen 

u Z draWI " 8 ° f thC Hne breadth ° f 10 d0tS 0f black are formed > respectively in the solid EST* 
SLS a .^ 8enta ' y f™> and thC Hne drawing image of the ,ine breadth of 10 dots of black are similaX 

hSSrJSS ♦ S °J ld r age u Cyan °S en > respectively, and a Magenta. When generating of a color boundary blot was 
hardly able to check visual y, ,n a certain case, there is [ generating of a color boundary blot ] generating a color 

EES?! a?* 5y and Vi6Wing 3 lMe by ° and Viewin 8> and the ** ™* wasestimafed as x 
[0184] 3) A Magenta, cyanogen, yellow, and the line drawing image of the line breadth of 10 dots of black were 
formed on the recorded material at the feather ring record medium, respectively, and the existence of a feather ring was 
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observed. The case where generating could check clearly a little by ** and viewing by O and viewing in a certain case 
• it practically satisfactory on the level which cannot be visually checked although it can check when the case where it 
hardly accepts even if it observes with a 1 0 time magnifier is observed with an 0 and 10 time magnifier was made into 

[0185] When visual observation of the strike-through solid image is carried out from a rear face, the boundary of a 
solid image and a white part is completely indefinite and there is no trouble in reading of a double-sided printing 
object, 4) O, In the case of the level trouble does not almost have [ level ] the boundary of a solid image and a white 
part in reading of a double-sided printing object indefinitely, 0, When the coloring agent of ** and a solid image had 
fallen out to the rear face when not worrisome in reading of a double-sided printing object, although the boundary of a 
and judged * ^ ° bserVed ' md trouble was in readin § of a double-sided printing object, it considered as : 

[0186] 5) Existence of the cock ring in the cock ring solid section was observed. When generating of a cock ring was 
hardly accepted also m a secondary color, some generating was accepted in O and a seconriarv ™lor hut wh™ 7hr rase 
where some cock ring is observed by O and monochrome in the case where generating is hardly accepted in one color ' 
was able to be clearly accepted also in ** and monochrome, it considered as x. The evaluation result was shown in 
labie 1. 

[0187] It evaluated like the example 1 using the same recording ink as an example 1, and image formation equipment 
except not using the pretreatment liquid of example of comparison 1 recorded material. The result was shown in Table 

[0188] In order to compare with the image recording approach by preparation» this invention of example of 
comparison 2 «pretreatment liquid, since [ with few amounts of a water-soluble organic solvent ] there were many 
moisture contents, the compound to which the solubility of the following recording ink and dispersibility are made to 
tall produced the constituent (example of comparison pretreatment liquid 1) also with low viscosity like the example 1 
by low concentration. J v 

[Example of comparison pretreatment liquid 1] 

f <fo/ ° p C u hi8h m ° lecular compound given in the above-mentioned (31) term (dicyandiamide resin) 
o/5 /o of the weight Canonic monomer compound C-l (a counter ion is a chlorine ion) 5 % of the weight Glycerol 25 
/o of the weight Ethylene glycol 30 % of the weight Sodium benzoate 1 % of the weight Ion exchange water When the 
viscosity of the pretreatment liquid of ****** was measured with B mold rotational viscometer by Tokyo Keiki Co 
Ltd., it was 5.6 mPa-s (25 degrees C). '' 
[0189] «pretreatment liquid grant and image recording evaluation» When the pretreatment liquid container 42 of th £ 
image recording equipment shown in drawing! was filled up with the above-mentioned example of comparison 
pretreatment liquid 1 and it was given to a commercial copy paper and bond paper at the rate of linear-velocity 85 

T'^tt T mP A 1 'J* Wa , S thC f ?? in ? Wd8ht ° f 2 6 ' 3 0 ^ mZ Mter 8 ivi "g comparison pretreatment liquid 1 , 
die image was formed and evaluated like the example 1 using the same recording ink as what was used for the example 
1 An evaluation result is shown in the example 2 of a comparison of Table 1 

[0190] In order to give the pretreatment liquid other than the head for recording a discharge image for recording ink on 
the equipment of djiwingj. in order to compare with the image recording approach by example of comparison 3 this 
■TTA a r same configuration as what carries out the regurgitation of a supply system and the recording 

ink, and he driver were formed. Signal processing and a drive system are also changed and pretreatment liquid was 
given only to the part on which an image is recorded. The cassette which supplies liquid to the head for pretreatment 
liquid regurgitation of the equipment after the modification was filled up with the comparison pretreatment liquid 1 
produced in the example 2 of a comparison, grant of pretreatment liquid with the roller in drawing 1 was not 
performed, but while the pretreatment liquid discharge head gave pretreatment liquid only to the part in which an imag. 
is formed, the same recording ink as the recording ink used in the example 1 performed image recording When the 
coaing .weight of comparison pretreatment liquid 1 at this time was seen about the image section, it was 10 5g/m2 An 
evaluati on result is shown in the example 3 of a comparison of Table 1 ' 
[0191] In example of reference 1 this invention, evaluation at the time of making the amount of grants of pretreatment 
quid into the former and this level was performed. In the equipment of drawing 1 , by putting the samlf etreatment 
liquid as an example 1 into the container of grant equipment, and controlling rotation of the thickness control roller 2 
and a pressure with other rollers, it adjusted so that the amount of grants of pretreatment liquid might become larger 
than an example 1 . Except that it was made for the amount of grants of pretreatment liquid to become large the image 
was recorded like the example. The coating weight of comparison pretreatment liquid 1 at this time was 10 3 g/m2 An 
evaluation result is shown in the example 1 of reference of Table 1. If the coating weight of pretreatment liquid exceed: 
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10 g/m2, a cock ring remarkable in paper will be generated, but in performing image recording (grant of pretreatment 
' minoi t c °. coincidence on 'y at one side > il has also produced curl remarkable in the paper after image recording 

[0192] Stirring mixing of the preparation» following constituent of the pretreatment liquid of an example 2 
. Recorded material was carried out, example of pretreatment liquid 2 of a recorded material was produced and the 

lithium hydroxide adjusted so that pH might be set to 7. 

[Example of pretreatment liquid of recorded material 2] 

Cationic high molecular compound given in the above-mentioned (33) term 15 % of the weight (counter ion chlorine 
ion : weight average molecular weight 3500) 

The cationic monomer compound C-3 (a counter ion is a chlorine ion) 3 % of the weight Glycerol 20 % of the weight 
N-methyl-2-pyrrohdone 20 % of the weight 1,6-hexanediol 15 % of the weight Sodium dehydroacetate 1 % of the 
weight Ion exchange water When the viscosity of the pretreatment liquid of ****** was measured with B mold 
rotational viscometer by Tokyo Reiki Co., Ltd., it was 850 mPa-s (25 degrees C). 

[0193] «pretreatment liquid grant and image recording evaluation» When the pretreatment liquid c™**<"*«- ^ «FtVu. 
image recording equipment which shows the above-mentioned pretreatment liquid 2 to drawing 1 was"fil7ed I up like the 
example 1 and it gave a commercial copy paper and bond paper at the rate of linear-velocity 60 mm/s it was the 
coating weight of 2.6 - 3.2 g/m2. After giving pretreatment liquid, it evaluated like the example 1 using the same 
recording ink as the recording ink used in the example 1 . A result is shown in the Table 1 example 2 
[0 1 94] In order to compare with the image recording approach by preparation» thi s invention of example of 
compari son 4 «pretreatment liquid, the compound to which the solubility of the following recording ink and 
dispersibihty are made to fall was low concentration, and since [ with few amounts of a water-soluble organic solvent 1 
there were many moisture contents, viscosity as well as an example 2 was produced except having used the low 
constituent (example of comparison pretreatment liquid 2). 
[Example of comparison pretreatment liquid 2] 

Cationic high molecular compound given in the above-mentioned (33) term 3 % of the weight (counter ion chlorine 
ion : weight average molecular weight 3500) 

Cationic monomer compound C-3 (a counter ion is a chlorine ion) 3 % of the weight Glycerol 10 % of the weight N- 
methyl-2-pyrrolidone 10 % of the weight 1,6-hexanediol 5 % of the weight Sodium dehydroacetate 1 % of the weight 
Ion exchange water When the viscosity of the pretreatment liquid of ****** was measured with B mold rotational 
viscometer by Tokyo Keiki Co., Ltd., it was 7.9 mPa-s (25 degrees C). 

[0195] «pretreatment liquid grant and image recording evaluation» The pretreatment liquid container 42 of the 
image recording equipment shown in drawing 1 like an example 2 was filled up with the above-mentioned example of 
compari son pretreatment liquid 2, and rotation of the thickness control roller 2 and a pressure with other rollers were 
adjusted so that coating weight might be set to 2.9-3. 0g/m2. After giving comparison pretreatment liquid 2, the image 
was formed and evaluated like the example 2 using the same recording ink as what was used for the example 2 An 
evaluation result is shown in the example 4 of a comparison of Table 1 

[0196] In order to give the pretreatment liquid other than the head for recording a discharge image for recording ink on 
the equipment of drawing 1 like the example 3 of example of comparison 5 comparison, the head of the same 
configuration as what carries out the regurgitation of a supply system and the recording ink, and the driver were 
tormed. Signal processing and a drive system are also changed and pretreatment liquid was given only to the part on 
whiclvan image is recorded. The cassette which supplies liquid to the head for pretreatment liquid regurgitation of the 
equipment after the modification was filled up with the comparison pretreatment liquid 2 produced in the example 4 of 
a comparison, grant of pretreatment liquid with the roller in drawin g^ was not performed, but while the pretreatment 
liquid discharge head gave pretreatment liquid only to the part in which an image is formed, the same recording ink as 
the recording ink used in the example 2 performed image recording. When the coating weight of comparison 
pretreatment liquid 2 at this time was seen about the image section, it was 10.5 g/m2. An evaluation result is shown in 
the example 5 of a comparison of Table 1 . 

[0197] After carrying out mixed stirring of the dispersion-liquid constituent of each color pigment by the preparation^ 
following dispersion-hquid formula of example 3 «pigment dispersion liquid, using zirconia beads with a diameter of 
2mm, the bead mill performed distribution of 8 hours and pigment dispersion liquid were prepared. 
[0198] 

[Yellow pigment dispersion liquid 1] 

C. I pigment yellow 74 15 % of the weight Formalin condensate of a naphthalene sulfonate 3 % of the weight 
Diethylene glycol 15 % of the weight Ion exchange water Residue (particle-size mode after distribution 120nm) 
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[Magenta pigment dispersion liquid 1] 
' 0/ LI 8 " 16 " 1 [!ll? 2 , 1 5 % ,° f * e t y n e ! gh ] Styrene-hexyl acrylate-methacrylic-acid copolymer A diethanolamine salt 5 
distribution) 8 Wei§ht exchan § e water Residue (Particle-size mode 1 1 Onm after 

[0200] 

[Cyanogen pigment dispersion liquid 1] 

o/ JftiT ent ul^i 5 , 3 15 T° °™ e o ^ ei S ht L Styene-hexyl acrylate-methacrylic-acid copolymer A diethanolamine salt A 
dtstributio^ nC Weight eXChange Wat6r Residue (P article - Size mode 85nm after 

[0201] 

[Black pigment dispersion liquid 1] 

Carb ° n k ,ack I 5 7 6 of *e weight The formalin condensate of a naphthalene sulfonate 3 % of the weight Diethylene 
glycol 15 % of the weight Ion exchange water Residue (particle-size mod* ] i Sn™ a fw Hictrihntm^ 
[0202] Preparation» of <<recording ink After carrying out mixed stirring of the recording "ink by "the following 
recording ,nk formula, 10% water solution of lithium hydroxides adjusted, and it considered as recording ink so that pf 
might be set to 9. Then, it filtered with the membrane filter of 1.0 micrometers of average apertures, and the recording 
ink constituent was obtained. 5 
[Yellow recording ink 2] 

Yellow pigment dispersion liquid 1 26.7 % of the weight (4 % of the weight of pigments) 

A glycerol 10 % of the weight 2-pyrrolidone 10 % of the weight Dihexyl sulfo succinate (anionic surfactant) 1 % of th< 
weight 2-ethyl -1, 3-hexand.ol (penetrating agent) 2 % of the weight 0.2 % of the weight (antiseptics) of 2-pyridine 
thiol-1 -oxide sodium Ion exchange water Residue [0203] 
[Magenta recording ink 2] 

Magenta pigment dispersion liquid 1 26.7 % of the weight (4 % of the weight of pigments) 

A glycerol 10 % of the weight 2-pyrrolidone 10 % of the weight Dihexyl sulfo succinate (anionic surfactant) 1 % of th< 
weight 2-ethyl -1, 3-hexandiol (penetrating agent) 2 % of the weight 0.2 % of the weight (antiseptics) of 2-pyridine 
thiol-1 -oxide sodium Ion exchange water Residue [0204] 
[Cyanogen recording ink 2] 

Cyanogen pigment dispersion liquid 1 20 % of the weight (3 % of the weight of pigments) 

\ i°x /0 f-^u WG1 f\ *-Py noMone 10 % of th e weight Dihexyl sulfo succinate (anionic surfactant) 1 % of th< 
weight 2-ethyl -1, 3-hexandiol (penetrating agent) 2 % of the weight 0.2 % of the weight (antiseptics) of 2-pyridine 
thiol-1 -oxide sodium Ion exchange water Residue [0205] 
[Black recording ink 2] 

Black pigment dispersion liquid 1 33.3 % of the weight (5 % of the weight of pigments) 

IfltT'ti 0 , 07 ?^ 6 We !f h ! ^-Py^done 10 % of the weight Dihexyl sulfo succinate (anionic surfactant) 1 % of th< 
weight 2-ethyl -1, 3-hexandiol (penetrating agent) 2 % of the weight 0.2 % of the weight (antiseptics) of 2-pyridine 
th.ol-1-oxide sodium Ion exchange water Residue [0206] Preparation» of the pretreatment liquid of «recorded 
material Stirring rn.x.ng of the following constituent was carried out, it adjusted by triethanolamine and example of 
pretreatment liquid 3 of a recorded material was produced so that pH might be set to 7 
[Example of pretreatment liquid of recorded material 3] 

Cationic high molecular compound given in the above-mentioned (27) term 20 % of the weight (the carbon number of 

,s 1 and a counter ion is the chlorine ion:weight average molecular weight 8000) 
H?ok? ™ n ™ er c ™P°™ d C " 5 ( a counter ion is a chlorine ion) 8 % of the weight Diethylene glycol 20 % of the 
weight 1, 3-dimethyl imidazol.d.none 20 % of the weight Pentachlorophenol 0.5 % of the weight Ion exchange water 
Si r V Z° Sl ? of ^ e P re t^atment liquid of — was measured with B mold rotational viscometer by Tokyo 
Keiki Co., Ltd., it was 530 mPa-s (25 degrees C). 

f™? 1 <<pr f eatment ,ia - uid ^ fnd image recording evaluation» When the pretreatment liquid container 42 of the 
image recording equipment which shows example of pretreatment liquid 3 to drawing 1 was filled up and it gave a 
commercial copy paper and bond paper at the rate of linear-velocity 30 mm/s, it was the coating weight of 1 8 - 2 0 

2 ™h u?\ \ &Vmg A . prefreatme k nt ^ uid : u f§ y ellow ^cording ink 2, Magenta recording ink 2, cyanogen recording ink 
2, and black recording ink 2, by the print head 9 using the laminating PZT which carries out 128 nozzle ** of the 
nozzle of the diameter of 22 micrometer about each color head, image formation was carried out by the pixel 

rino b l ^ u 25kHz ' and dr ° P Weight 10n ^ and evaluation of image quality and a cock 

nng was performed like the example 1 The result was shown in the example 3 of Table 1 . 
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[0208] It evaluated like the example 1 using the same recording ink as an example 3, and image formation equipment 
• except not using the pretreatment liquid of example of comparison 6 recorded material. The result was shZjr .Table 

.. [0209] In order to compare with the image recording approach by preparation» this invention of example of 

SS I?™™ ? ?r panson P re 5eatment liquid, it produced like the example 1 except the compound to which the 

etS °f ° ° Wing reCOrdm8 J ? dis P ersibilit y ™ to fall using a low-concentration constituen 
(example of companson pretreatment liquid 3). 

[Example of comparison pretreatment liquid 3] 

Cationk high molecular compound given in the above-mentioned (27) term 5 % of the weight (the carbon number of R 
is 1 and a counter ion is the chlorine ion:weight average "molecular weight 1500) 

The cationic monomer compound C-5 (a counter ion is a chlorine ion) 8 % of the weight Diethylene glycol 10 % of the 

™t\l> 3 ^ dime ? yl r""*" 1 ,° % ° f the WCight P ^ach.orophenol 0.5 % of the weight lo/ex Lge waT 
When the viscosity of the pretreatment liquid of ****** was measured with B mold rotational vis— ..JJ 
Keikj Co., Ltd., it was 4.8 mPa-s (25 degrees C). ' 
ShI? <<pi ; etr ? at ? ent h > id f ant and image recording evaluation» In the equipment which changed the equipment 
of drawing^ which prepared the head for carrying out the regurgitation of the pretreatment liquid in the example 3 of a 
companson recording ink was changed according to the head for carrying out the regurgitation of the head for giving 
pretreatment liquid, and the drop weight of pretreatment liquid gave pretreatment liquid so that lOng and a 
wTfhTT COnS J StenCy T ight serve ^ 1200dpi. And like the example 3 of a comparison, grant of pretreatment liquid 
Tnl T n0t Perf0rmed ' Whi,e the P^treatment liquid discharge head gave pretreatment 

n^'J Part wh ! ch an lma f 18 f0rmed ' thG Same recordin 8 ink as the recordi »§ ink uLd in the example 3 
HmS?£r? 8 m I P1 f 1 COnsistenc y of 1200dpi - Whe « *e coating weight of comparison pretreatment 

of a ^^W™ e T ^ lma§e SGCtl0n ' k 5 2 8/1112 ^ CValUati0n rCSUlt iS Sh ° Wn in ™ 6Xample 7 
[021 1] although pretreatment liquid was given only to the part in which an image is formed in the example 7 of 
example of comparison 8 comparison - a recorded material - it crossed to the front face mostly and evaluated by 

hav^nX 8 n B m eH 8 H e F £ § hket \*™^ f 3 COmparison regurgitation [ pretreatmenl liquid ] and except 
having changed driver software so that it might be given. The result did not have the case where pretreatment liquid is 
given only to the image section, and a change. q 

n°rnJ 2 J^- h ^ 8h re f ordin S head for pretreatment liquid regurgitation which used example of pretreatment liquid 3 
produced in the example of companson 9 example 3 in the example 3 of a comparison and the example 7 of a 
reg^Sraun " P re g ur 8 itation of pretreatment liquid was tried, liquid was not able to carry out the 

£«!n 3 n.^ n8 . mi f " 8 ! r** .fTJ 16 4 f0ll0win « co «stituent was carried out, it adjusted by triethanolamine and 
example ol pretreatment liquid 4 of a recorded material was produced so that pH might be set to 7 and grant to the 
examnlf T*? f P^trn^ent liquid and image formation were performed like the example 3 excepf trTnsposing 
example of pretreatment liquid 3 in an example 3 to example of pretreatment liquid 4 
[Example of pretreatment liquid of recorded material 4] 

2h ^ hi t §h m0leCU l | ar com P° und 8 iv en in the above-mentioned (36) term 20 % of the weight (R6 is a methyl group 
and a counter ion is the nitrate ion:weight average molecular weight 6000) 8 P 

The cationic monomer compound C-l (a counter ion is acetic-acid ion) 8 % of the weight Diethylene glycol 15 % of 
weiS G1 T 0i 15 ? ^ th6 7 ei8ht N - me thyl-2-pyrrolidone 15 % 6f the weight PemachloJphenol^ '/ ^ 
weight Ion exchange water Residue Viscosity: 250 mPa-s (25 degrees C) 

■wH™;^™" 8 m ^ ing ° f th f CX , ample 5 fol,owin g constituent was carried out, 10% water solution of sodium 
hydroxides adjusted, example of pretreatment liquid 5 of a recorded material was produced so that pH might be set to t 
and grant to the recorded matenal of pretreatment liquid and image formation were performed like L exfmple 3 
except transposing example of pretreatment liquid 3 in an example 3 to example of pretreatment liquid 5 ? 
[Example of pretreatment liquid of recorded material 5] 

myt^'^^^ ab ™ ti °" ed < 35 > tt ™ 32 % <> f *• <f°' » -ethylene group 
The cationic monomer compound C-l (a counter ion is acetic-acid ion) 3 % of the weight Ethylene slvcol 15 % of the 

[0215] Stirnng mixing of the example 6 following constituent was carried out, 10% water solution of 
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etramethylammonmm hydroxide adjusted, example of pretreatment liquid 6 of a recorded material was produced so 
• that pH might be set to 7, and grant to the recorded material of pretreatment liquid and image formation were 
pretre™ment 1 timid 6^ 3 tranSp0Sing 6Xample of P retreatm ent liquid 3 in an example 3 to example of 
[Example of pretreatment liquid of recorded material 6] 

Cationic high molecular compound given in the above-mentioned (30) term 30 % of the weight (a counter ion is acetic- 
acid ion and weight average molecular weight 9000) ">nu>aceuc 
Polyoxyethylene nonylphenyl ether (nonionic surface active agent) 

3 % of the weight 1,6-hexanediol 30 % of the weight Diethylene glycol 15 % of the weight Sorbic acid 0 8 % of the 
weight Ion exchange water Residue Viscosity: 1430 mPa-s (25 degrees C) 

[0216] After carrying out mixed stirring of the recording ink by the preparation» following recording ink formula of 
example 7 «recordmg ink, 10% water solution of lithium hydroxides adjusted, and it considered as recording ink so 
u.a. pH might be set to 9. Then, 0.1 micrometers of average apertures and black r^nHino int- fiit w H with the 
membrane filter of 0.8 micrometers of average apertures, and color recording ink obtained the recording ink " 
constituent. ° 
[0217] 

[Yellow recording ink 3] 

C. The I acid yellow 23 1 % of the weight C.I. direct yellow 86 1 % of the weight Glycerol 5 % of the weight 1 5- 
STagent) ' P ° ly ° xyethylene & ether sodium ac ^te 1 % of the weight (anionic surface 

Sodium dehydroacetate 0.4 % of the weight Ion exchange water Residue [02181 
[Magenta recording ink 3] . 

C. The L reactive red 180 2 % of the weight C.I. acid red 52 1 % of the weight Glycerol 5 % of the weight 1 5- 
pentanediol 15 % of the weight Polyoxyethylene (3) tridecyl ether sodium acetate 1 % of the weight (anionic surface 
active agent) sodium dehydroacetate 0.4 % of the weight Ion exchange water Residue r0219] 
[Cyanogen recording ink 3] " 

C. The I acid blue 249 2 % of the weight C.I. reactive blue 7 1 % of the weight Glycerol 5 % of the weight 1 5- 

STagent) W6i8ht Po,y ° xyethy,ene (3 > ether sodium aceta *e 1 % of the weight (anionic 'surface 

Sodium dehydroacetate 0.4 % of the weight Ion exchange water Residue [02201 
[Black recording ink 3] 

Hv^.f r^'^^Vf b ° n Wa ? ? % ° f the Weight (^ppon Ink make) Mean particle diameter of 125nm 
Glycerol 5 A of the weight 1,5-pentaned.ol 15 % of the weight Polyoxyethylene (3) tridecyl ether sodium acetate 1 % 
ot the weight (anionic surface active agent) 

Sodium dehydroacetate 0.4 % of the weight Ion exchange water Residue [0221] Preparation» of «pretreatment 
hquid Stirring mixing of the following constituent was carried out, and example of pretreatment liquid 7 of a recorded 
material was produced, and it adjusted by triethanolamine so that pH might be set to 7 
[Example of pretreatment liquid of recorded material 7] 

SnTv!? h it molecular , con ;P ound 8 iven ^ above-mentioned (39) term 1 8 % of the weight (counter ion acetic-ack 
ion . weight average molecular weight 15000) 

The cationic monomer compound I C-l (a counter ion is a chlorine ion) 4 % of the weight Glycerol 15 % of the weight 
1,5-pentanediol 15 % of the weight 2-pyrrolidone 10 % of the weight Sodium benzoate 1 % of the weight Ion exchan* 
water When the viscosity of the pretreatment liquid of ****** was measured with B mold rotational viscometer by 
Tokyo Reiki Co., Ltd., it was 640 mPa-s (25 degrees C). 

[0222] «pretreatment liquid grant and image recording evaluation» When the pretreatment liquid container 42 of the 
image recording equipment which shows the above-mentioned pretreatment liquid 7 to drawing 1 was filled up and 
marketing earned out copy paper (NBS Ricoh: my paper, Xerox company :4024) grant at the rate of linear-velocity 105 
mm/8, t was the coating weight of 4.8 - 4.9 g/m2. After giving pretreatment liquid, the print head 9 using the 

^nTJ^U , Ca t?u S ?u 128 n0ZZle ** ° f the n0ZZle ° f the diameter of 28 micrometer about each color head 

Sri f o e ^'° Win J 8 ' mage qUaHty and a CO0k rin S for ima § e fomation b y the Pixel consistency of 

600dp, at the frequency of 20kHz, and drop weight 19ng using yellow recording ink 3, Magenta recording ink 3 

cyanogen recording ink 3, and black recording ink 3. * ' 

[0223] It evaluated like the example 7 using the same recording ink as an example 7, and image formation equipment 

except not using the pretreatment liquid of example of comparison 1 1 recorded material. 
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[0224] After carrying out mixed stirring of the recording ink by the preparation» following recording ink formula of ' 
example 8 «recording ink, 10% water solution of sodium hydroxides adjusted, and it considered as recording ink so 
that pH might be set to 9. Then, 0.1 micrometers of average apertures and black recording ink filtered with the 
. membrane filter of 0.8 micrometers of average apertures, and color recording ink obtained the recording ink 
constituent. - ■ 
[0225] 

[Yellow recording ink 4] 

C. The L acid yellow 23 1 % of the weight C.I. direct yellow 142 1 % of the weight Tetraethylene glycol 8 % of the 
weight Diethylene glycol 15 % of the weight Polyoxyethylene tridecyl ether phosphoric acid Na (anionic surface activ< 
agent) 

1 % of the weight 2-ethyl -1, 3-hexandiol 2 % of the weight 2-pyridine thio-roux 1-oxide sodium (preservation-from- 
decay antifungal agent) 

0.1 % of the weight Ion exchange water Residue [0226] 
[Magenta recording ink 4] 

C I. acid red 254 2 % of the weight Tetraethylene glycol 8 % of the weight Diethylene glycol 15 % of the weight 
Polyoxyethylene tridecyl ether phosphoric acid Na (anionic surface active agent) 

1 % of the weight 2-ethyl -1, 3-hexandiol 2 % of the weight 2-pyridine thio-roux 1-oxide sodium (preservation-from- 
decay antifungal agent) 

0. 1 % of the weight Ion exchange water Residue [0227] 
[Cyanogen recording ink 4] 

C. The I. acid blue 249 » 2 % of the weight C.I. direct blue 199 1 % of the weight Tetraethylene glycol 8 % of the weighi 
Diethylene glycol 15 % of the weight Polyoxyethylene tridecyl ether phosphoric acid Na (anionic surface active agent) 
1 /• of the weight 2-ethyl -1, 3-hexandiol 2 % of the weight 2-pyridine thio-roux 1-oxide sodium (preservation-from- 
decay antifungal agent) 

0. 1 % of the weight Ion exchange water Residue [0228] 
[Black recording ink 4] 

Sulfone radical installation self-distributed carbon black dispersion liquid (Cabot Corp make) 

t 15 7° °f *e weight Tetraethylene glycol 8 % of the weight Diethylene glycol 15 % of the weight Polyoxyethylene 

tridecyl ether phosphoric acid Na (anionic surface active agent) 

I % of the weight 2-ethyl -1, 3-hexandiol 2 % of the weight 2-pyridine thio-roux 1-oxide sodium (preservation-from- 
decay antifungal agent) 

0.1 % of the weight Ion exchange water Residue [0229] Preparation» of «pretreatment liquid Stirring mixing of the 
following constituent was carried out, and example of pretreatment liquid 8 of a recorded material was produced and ii 
adjusted by diethanol amine so that pH might be set to 7. 
[Example of pretreatment liquid of recorded material 8] 

Cationic high molecular compound given in the above-mentioned (28) term 32 % of the weight (weight average 
molecular weight 4000) & 
The cationic monomer compound C-4 (a counter ion is a chlorine ion) 2 % of the weight Diethylene glycol 26 % of the 
weight 2-pyrrohdone 8 % of the weight Benzoic-acid potassium 1 % of the weight Ion exchange water When the 
viscosity of the pretreatment liquid of ****** was measured with B mold rotational viscometer b Tokyo Reiki Co 
Ltd., it was 1850 mPa-s (25 degrees C). 

[0230] When the pretreatment liquid container 42 of the image recording equipment which shows the above-mentionec 
pretreatment liquid 8 to drawing 1 was filled up and marketing carried out copy paper (NBS Ricoh: my paper Xerox 
company :4024) grant at the rate of linear-velocity 60 mm/s, it was the coating weight of 1 8 g/m2 After giving 
pretreatment liquid, the print head 9 using the laminating PZT which carries out 128 nozzle ** of the nozzle of the 
diameter of 28 micrometer about each color head performed observation of the following image quality and a cock rins 
tor image formation by the pixel consistency of 600dpi at the frequency of 20kHz, and drop weight 19ng using yellow 
recording ink 4, Magenta recording ink 4, cyanogen recording ink 4, and black recording ink 4 
[023 1 It evaluated like the example 8 using the same recording ink as an example 8, and image formation equipment 
except not using the pretreatment liquid of example of comparison 12 recorded material. The result was shown in Tabl< 

[0232] In example of comparison 13 example 8, the recorded material which gave pretreatment liquid in the amount of 

♦ , l l ° Ut ? re f0rming an image ' and k is P ut int0 1 degree C oven for 5 minutes, and moisture and a 
water-soluble organic solvent were removed. After 2-hour leaving this recorded material under ordinary temperature 
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• shown inTable l"™^' '* ^ ** 6Xample 8 U * l,8 - the Same reC ° rding ink aS an exam P le 8 The result was 

S^dlJsSj 13 ° f t ex r Ple f + com P5' son u comparison, the coating weight of pretreatment liquid was 
" fhi ft /p S y controllm 8 rotat,on of the th,cknes * control roller 2 and a pressure with other rollers Except 

™ coatin 8 wei 8h| of pretreatment liquid to become large, the image was recorded like the 

example 13 of a comparison. The result was shown in Table 1. 

[0234] Stirring mixing of the example 9 following constituent was carried out, 1 0% water solution of sodium 
hydroxides adj usted, example of pretreatment liquid 9 of a recorded material was produced so that pH might be set to 
Jd'/t t 8 recorded material of pretreatment liquid and image formation were performed like the example 8 

S^SIeT 1 Pretreatment Hquid 8 in a " exam P ,e 8 10 exam P le of pretreatment liquid 9. The result 
[Example of pretreatment liquid of recorded material 9] 

nt^tut mol ^J^ com Pa«d»v«i in the above-mentioned (29) term 26 % 0 f the weight (for a methvl «mun anc 
R4, an ethyl group and X are [R1,R2, and R3 ] nitrate ion) J " r 

The cationic monomer compound C-3 (a counter ion is acetic-acid ion) 3 % of the weight 1 6-pentanediol 23 % of the 
we.ght 2-ethyl -1, 3-hexandiol 3 % of the weight Methylene glycol 13 % of the weigh! SorbicaciS 7 % of the we gh 
Ion exchange water Residue Viscosity: 1 360 mPa-s (25 degrees C) 6 gtl 

[0235] Stirring mixing of the example 10 following constituent was carried out, the hydroxylation tetraethylammoniuir 
10% water solution adjusted, example of pretreatment liquid 10 of a recorded material was produced so that P H mTght 
11 Z 11' '^tf t0 reC ° rde , d material ° f P retreatment Hquid and image formation were performed lS££T 
™^.^c^Sr?&T P,e Pretre3tment liqUid ! 8 " eXamP,e 8 t0 6Xample ° f P"< ^uid 10. 
[Example of pretreatment liquid of recorded material 10] 

Cationic high molecular compound given in the above-mentioned (38) term 12 % of the weight (a counter ion is nitrate 
ion and weight average molecular weight 16000) 8 1 is nitrate 

FulvS!!l yle Ti ooj 1 f? r (n ° ni u 0I i C SU,faCe aCtive agent) 3 % o f the weight 1,6-hexanediol 27 % of the weight 

C) Wei§ BenZ ° iC - add P0tassium 0 8 % of the wei § ht Ion exchange water Residue Viscosity 
[0236] After carrying out mixed stirring of the dispersion-liquid constituent of each color pigment by the preparation^ 

M^SS^ aa & ° f r mP V l r p[&nem dispersi ° n l « usi "S zi ™ nia beads witha Eer 
[0237] performed distnbution of 8 hours and pigment dispersion liquid were prepared. 

[Yellow pigment dispersion liquid 2] 

C. t pigment yellow 150 15 % of the weight Styrene-acrylic-acid Na copolymer 5 % of the weight Ethylene glycol 15 
[023 8] an§e ^ ReS ' dUe (partide - size mode after distri bution 70nm) ^ 

[Magenta pigment dispersion liquid 2] 

elvcoM fT^tl 1 15 T: f T i8ht St y rene - hex y ' acrylate-acrylic-acid Na copolymer 5 % of the weight Ethylene 
[0239 8 6X " 8e W3ter S ' due (P articIe - size mode 96 nm after distribution) 

[Cyanogen pigment dispersion liquid 2] 

% of^rjlhtFti 5 ! 2 15 T° °^ r i ^ Styren r heXy ' acr y ,a tc-methacrylic-acid copolymer Diethanolamine salt 5.t 
disuibution) ' 8ht Ethy,enC glyC01 15 % 0f the wei § ht Ion exchange water Residue (particle-size mode 83nm after. 
[0240] 

[Black pigment dispersion liquid 2] 

wekhfEttl^ !tfnMsX ei8 f^ Styren t h r Xyl acr y late - metha crylic-acid copolymer A diethanolamine salt 4 % of the 
m2411 if <J° , Wei f ht A I ,° n eXChange W3ter Residue (P artic, c-si Z e mode 96nm after distribution) 

o 2ft P ? on>> ,f < <rec u or ding ink After carrying out mixed stirring by the following recording ink formula 
10 /• water solut,on of lithium hydroxides adjusted, and it considered as recording ink so that pH might be set to 9 

w^robtJmed ^ f,her ° f 1 ° miCr ° meterS ° f ^ ap6rtUreS and the -cording 8 ink ^constiment 

[0242] 

[Yellow recording ink 5] 
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Yellow-pigmeht dispersion liquid 2 20 % of the weight (3 % of the weight of pigments) 
• A di ethylene glycol 1 0 % of the weight N-methyl-2-pyrrolidone 1 0 % of the weight Polyoxyethylene nonyl ether 
(Nonion nature surface active agent) 3 % of the weight 0.2 % of the weight (antiseptics) of 2-pyridine thiol-l-oxide 
sodium Ion exchange water Residue [0243] 
[Magenta recording ink 5] 

Magenta pigment dispersion liquid 2 26.7 % of the weight (4 % of the weight of pigments) 

A diethylene glycol 10 % of the weight N-methyl-2-pyrrolidone 10 % of the weight Polyoxyethylene nonyl ether 

(Nonion nature surface active agent) 3 % of the weight 0.2 % of the weight (antiseptics) of 2-pyridine thiol-l-oxide 

sodium Ion exchange water Residue [0244] 

[Cyanogen recording ink 5] 

Cyanogen pigment dispersion liquid 2 26.7 % of the weight (4 % of the weight of pigments) 

A diethylene glycol 10 % of the weight N-methyl-2-pyrrolidone 10 % of the weight Polyoxyethylene nonyl ether 

(Nonion nature surface active agent) 3 % of the weight 0.2 % of the weight (antiseptics) of 2-nvriHi™ thinl-1 -nviH^ 

sodium Ion exchange water Residue [0245] ■ • 

[Black recording ink 5] 

Black pigment dispersion liquid 2 26.7 % of the weight (4 % of the weight of pigments) 

A diethylene glycol 10 % of the weight N-methyl-2-pyrrolidone 10 % of the weight Polyoxyethylene nonyl ether 
(Nonion nature surface active agent) 3 % of the weight 0.2 % of the weight (antiseptics) of 2-pyridine thiol-l-oxide 
sodium Ion exchange water Residue [0246] Preparation» of the pretreatment liquid of <<recorded material Stirring 
mixing of the following constituent was carried out, it adjusted by triethanolamine and example of pretreatment liquid 
1 1 of a recorded material was produced so that pH might be set to 7. 
[Example of pretreatment liquid of recorded material 11] 

Cationic high molecular compound given in the above-mentioned (43) term 15 % of the weight (counter ion chlorine 

ion : weight average molecular weight 6000) 

Akrit UW319-SX 41 % of the weight (cationic emulsion) 

Polyoxyethylene nonyl ether (Nonion nature surfactant) 4 % of the weight Glycerol 20 % of the weight 1 3-dimethyl 
lmidazohdinone When the viscosity of this pretreatment liquid was measured with B mold rotational viscometer by 
Tokyo Keiki Co., Ltd. 20% of the weight- it was 120 mPa-s (25 degrees C). 

[0247] «pretreatment liquid grant and image recording evaluation» When the pretreatment liquid container 42 of the 
image recording equipment which shows example of pretreatment liquid 1 1 to drawing 1 was filled up and it gave a 
commercial copy paper and bond paper at the rate of linear-velocity 45 mm/s, it was the coating weight of 2 5 - 2 8 
g/m2 After giving pretreatment liquid, using yellow recording ink 5, Magenta recording ink 5, cyanogen recording ink 
5, and black recording ink 5, by the print head 9 using the laminating PZT which carries out 128 nozzle ** of the 
nozzle of the diameter of 22 micrometer about each color head, image formation was carried out by the pixel 
consistency of 1200dpi by the frequency of 25kHz, and drop weight lOng, and evaluation of image quality and a cock 
ring was performed like the example 1 . The result was shown in the example 1 1 of Table 1 

[0248] It evaluated like the example 1 using the same recording ink as an example 1 1, and image formation equipment 
except not using the pretreatment liquid of example of comparison 15 recorded material. The result was shown in Tabl. 

[0249] In order to compare with the image recording approach by preparation» this invention of example of 
comparison 16 «comparison pretreatment liquid, it produced like the example 1 1 except the compound to which the 
solubility of the following recording ink and dispersibility are made to fall using a low-concentration constituent 
(example of comparison pretreatment liquid 4). 
[Example of comparison pretreatment liquid 4] 

Cationic high molecular compound given in the above-mentioned (43) term 3 % of the weight (a counter ion is a 
chlorine ion and weight average molecular weight 6000) 
Akrit UW319-SX 4 % of the weight (cationic emulsion) 

Polyoxyethylene nonyl ether (Nonion nature surfactant) 4 % of the weight Glycerol 10 % of the weight 1 3-dimethyl 
lmidazohdinone 10 % of the weight Ion exchange water When the viscosity of the pretreatment liquid of ****** was 
measured with B mold rotational viscometer by Tokyo Keiki Co., Ltd., it was 7.6 mPa-s (25 degrees C) 
[0250] «pretreatment liquid grant and image recording evaluation» Grant and image formation of pretreatment 
liquid were performed like the example 1 1 except having used example of comparison pretreatment liquid 4 The resull 
was shown in Table 1. 

[0251] the equipment of drawing 1 which prepared the head in order to carry out the regurgitation of the pretreatment 
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liquid used in the example 5 of a comparison using example of comparison pretreatment liquid 4 produced in the 
- example 16 of example of comparison 17 comparison, and added modification, and the example 5 of a comparison - 
Table? 6 " §rant Pretreatment hquid ~ image formation was carried out and it evaluated. The result was shown in 

[0252] Stirring mixing of the example 12 following constituent was carried out, 10% water solution of sodium 
hydroxides adjusted, example of pretreatment liquid 12 of a recorded material was produced so that pH might be set to 
7,0, and grant to the recorded material of pretreatment liquid and image formation were performed like the example 1 1 
wTsTnowIiTnTable 6 !^ * pr6treatment Hquid 1 1 in an exam P le 1 1 to exam P ,e of pretreatment liquid 12. The resul 
[Example of pretreatment liquid of recorded material 12] 

Example of a cationic high molecular compound given in the above-mentioned (41) term 16 % of the weight (a countei 
ion is nitrate ion) 6 v wuuwa 

CEP1 0AK97006 (cation silica by the Cabot SUPESHARUTI KEMKARUZU ^ ^mnpnvl 

45 % of the weight Polyoxyethylene alkyl acetic-acid lithium (anion system surfactant7"* V ' 

1 A of the weight Glycerol 15 % of the weight 1, 6-pentanediol 10 % of the weight Methylene glycol 10 % of the 

weight 2-ethyl -1, 3-hexandiol 3 % of the weight Viscosity: 320 mPa-s (25 degrees C) 

[0253] Stirring mixing of the example 13 following constituent was carried out, 10% water solution of lithium 

hydroxides adjusted, example of pretreatment liquid 13 of a recorded material was produced so that pH might be set to 

7.0, and grant to the recorded material of pretreatment liquid and image formation were performed like the example 1 1 

SownrSe 8 ! 3 " 1 pretreatment lic l uid 1 1 in an exam P J e 1 1 to example of pretreatment liquid 13. The resul 

[Example of pretreatment liquid of recorded material 13] 

Cationic high molecular compound given in the above-mentioned (37) term 12 % of the weight (a counter ion is R7 
and a chlonne ion and R8 are a methyl group and weight average molecular weight 9600) 

Aknt RKW-450SX 50 % of the weight (TAISEI chemically-modified company styrene acrylic cationic emulsion) 
Polyoxyethy ene oleyl ether (noniomc surface active agent) 2 % of the weight Methylene glycol 19 % of the weight 2- 
75 mPa-s (25 degrees C) W,exanedio1 5 % ° f the wei 8 ht B^oic-acid potassium 1 % of the weight Viscosity 

[0254] Stirring mixing of the example 14 following constituent was carried out, 10% water solution of lithium 
hydroxides adjusted, example of pretreatment liquid 14 of a recorded material was produced so that pH might be set to 
7.0, and grant to the recorded matenal of pretreatment liquid and image formation were performed like the example 1 1 
wTsThownrTable 6 ! 3 mpleof P retreatment lic l uid 11 i" an example 11 to example of pretreatment liquid 14. The resul 
[Example of pretreatment liquid of recorded material 14] 

Cationic high molecular compound given in the above-mentioned (27) term 12 % of the weight (R is a methylene 
group and a counter ion is a chlorine ion and weight average molecular weight 12000) 

iTd^M^^ incorporated company) 50 % of the weight Ethyleneoxide-propylene 

oxide block polymer 5 % of the weight (Nomon system surfactant) 

A polyethylene glycol 200 15 % of the weight 2-pynolidone 10 % of the weight 1,6-hexanediol 6 % of the weight 
Benzoic-acid potassium 2 % of the weight Viscosity: 260 mPa-s (25 degrees C) 

[0255] Stirnng mixing of the example 15 following constituent was carried out, 10% water solution of sodium 
hydroxides adjusted, example of pretreatment liquid 15 of a recorded material was produced so that pH might be set to 
6.5, and grant to the recorded matenal of pretreatment liquid and image formation were performed like the example 1 1 
wl?s P hownrTa n b1e e i am pretreatment liquid 1 1 in a " exam P'^ 1 1 to example of pretreatment liquid 15. The resul 
[Example of pretreatment liquid of recorded material 15] 

moS^ C ° mP0Und 8iVCn in above " mentioned W term 46 % of the weight G=k=2: weight average 

The cationic monomer compound C-2 (a counter ion is a chlorine ion) 8 % of the weight Glycerol 20 % of the weight 
5-pentanedio 20 % of the we.ght SOFUTA Norian 70 (NIPPON SHOKUBAI nonionic surface active agent) 1 % of 

aegr^s C) r ° n S 01 ° f Wd8ht eXChan§e ^ ReSiduC Viscosit y ; 860 mPa " s (25 

[0256] Stirring mixing of the example 16 following constituent was carried out, 10% water solution of sodium 
hydroxides adjusted, example of pretreatment liquid 16 of a recorded material was produced so that pH might be set to 
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Kcemt^la 6 reCOr f ed r maIerial of P^tment liquid and image formation were performed like the example 1 1 
' So™rS1eT P Pretrratme ° ' q " ina "«™P k » 'o^anrple of preVatmen, liquid 16. The'resul 
[Example of pretreatment liquid of recorded material 16] 

we^Koof CXamPle 5 ° f " Cati ° niC hi§h m0leCularCOm P° und 27 % of *e weight (weight average molecular 
The cationic monomer compound C-2 (a counter ion is a chlorine ion) 8 % of the weight Glycerol 20 % of the weight 

S^SSd KeT? T agC f0rmati ° n ° f P retreatme »t Hquid like the example 1 1 using example 

ot pretreatment liquid 16 of each recording ink given in example 17 - example 25 example 1 1 and a recorded material 

%:?"l™ e v mP, V 16 6XCeP ! Changed the reCOrded material The ™»t was shown in Table 
Examp e 17. Xerox Corp. make; Xerox paper R (whenever [ size ] 8s 20s nf air nermeahilinA ' 

^m™™ 1 ™^ Pr ° dUCt fr ° mPAPER ^" FL EX (whenever [ size ] 25s, 4s of air 

peTeabilltyr 8 ^ C °" ^ ^ S faCsimi,e -P 0Stin S form 90 * (whenever [ size ] 60s, 68s of air 
Example 20: Canon company make ;P B form (whenever [ size ] 21s 8s of air permeability 
per/abi.^ 

Exam^ 

fcxamp e 23. Ricoh Co., Ltd. make; **** PPC form type S (whenever [ size ] 22s, 13s of air permeabilitv) 

ExaZ e It f r0X ;P (wh6neVer [ Size 1 24s ' 19s of air permeability) ' . " 

Example 25. Xerox Corp jnake; multi-ace (whenever [ size ] 25s, 17s of air permeability) 

L0258] It compared by performing image formation like the example 16 - the example 25 except not eivine 

SESSSS£ m tb 3 : I° f 6XamPle 1 8 ° f COmPariS ° n - « ° f — - example 25 

'^Sl^^^^ C °{ L f ~ "* ^ exam P le of pretreatment-liquid-grant-less 

Sw R^^^?^^ pretreatment-hquid-grant-less comparison 20:Xerox Corp. - 
SaUa) P retrea ^ent liquid grant - example of comparison 21: AUSTRALIAN ; made from PAPER 

SoK ^^SSS^T^^' C ° mPariSOn 22:NBS RiC ° h C ° > Ltd make ' N 58 facsimile-posting 
1™ P y " K \ h ?. example 2 \ of a pretreatment liquid grant-less comparison: Canon company make P B form Examole o 

25 of ^ nr^ 7 ; 8 , rant " C °T PariSOn 24 NBS m ° 0h C ° ■> Ltd - make ' ^ facsimH e-post ng form 45 The ™ie 
25 of a pretreatment-hquid-grant-less comparison : [; by Honshu Paper Co., Ltd and ****** 1 Examole of 
pre treatment- hquid-grant-less comparison 26:Ricoh Co., Ltd. make; The **** PPC form type S examot of 
C^^$£ A ? comparison 27 Xerox Corp. make ; p'Paper ; by e^M^S^. 
[TableT] ^ " multl - ace Nth no **** with pretreatment - 0259] 
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[0260] In order to prepare an example 26 recording-ink constituent, after carrying out mixed stirring of the ingredient 
by the following recording ink formula, 10% water solution of lithium hydroxides adjusted so that pH might be set to 
10.5. Then, it filtered with the membrane filter of 0. 1 micrometers of average apertures, and the recording ink 
constituent was obtained. 
[Yellow recording ink 6] 

C The I acid y ellow 23 1 % of the weight Projet Fast Yellow2 (product made from ABISHA) 1 % of the weight 
Glycerol 5 Vo of the weight Ethylene glycol 20 % of the weight Polyoxyethylene (3) tridecyl ether sodium acetate 
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JSTf S n?o/ e a , C u Ve ^ 1 % ° f thC Wdght 2 ' 2 ' 4 " T0RIME methyl -1, 3-pentanediol 1 % of the weight Sodium 
Denzoate 0.4 / 0 ot the weight Ion exchange water Residue [0261] 

[Magenta recording ink 6] 

C The I. acid red 52 1 % of the weight Projet Fast Magenta2 (product made from ABISHA) 1 % of the weight 
Glycerol 5 /. of the weight Ethylene glycol 20 % of the weight Polyoxyethylene (3) tridecyl ether sodium acetate 

nfo/ e ^ 1 % ° f ? 6 WCight 2 > 2 > 4 " T0RIME m «thyl -1, 3-pentanediol 1 % of the weight Sodium 
benzoate 0.4-% of the weight ion exchange water Residue [0262] 
[Cyanogen recording ink 6] 

C. The I. acid blue 9 1 % of the weight Projet Fast Cyan2 (product made from ABISHA) 1 % of the weight Glycerol 5 
/o of the weight Ethylene glycol 20 % of the weight Polyoxyethylene (3) tridecyl ether sodium acetate (Anionic surfac. 
active agent) 1 % of the weight 2, 2, 4-TORIME methyl -1, 3-pentanediol 1 % of the weight Sodium benzoate 0.4 % of 
the weight Ion exchange water Residue [0263] 



C. The I. direct black 168 3 % of the weight Glycerol 5 % of the weight Ethylene glycol 20 % of the weight 
Polyoxyethylene (3) tridecyl ether sodium acetate (Anionic surface active agent) 1 % of the weight 2 2 4-TORIME 
methyl -1, 3-pentanediol 1 % of the weight Sodium benzoate 0.4 % of the weight Ion exchange water Residue [02641 
Moreover, stirring mixing of the following constituent was carried out, and the pretreatment liquid 17 of a recorded 
material was produced, and it adjusted by triethanol amine so that pH might be set to 7. The viscosity in this case was 
□escribed in table 4. 

[Pretreatment liquid 1 7 of a recorded material] 

The polyethyleneimine induction cationic resin which contains the above-mentioned general formula (1) as a structural 
unit (weight average molecular weight 5000) 8 % of the weight Glycerol 40 % of the weight Ethylene glycol 40 % of 
the weight (Mitsuhiro ~ formation - the shrine 4th class ammonium mold) Io - network D46 1 % of the weight of 
cationic surface active agents Sodium benzoate 1 % of the weight Ion exchange water Residue [0265] In order to 
prepare an example 27 recording-ink constituent, after carrying out mixed stirring of the ingredient by the following 

ISS?!?. 1 ^ oT, ' Ti°, Wate ; S ° l fu n ° f Hthium h y droxides ad j»*ted, and it considered as recording ink so thai pf 
might be set to 9. Then, it filtered with the membrane filter of 0.8 micrometers of average apertures, and the recording 
ink constituent was obtained. e 
[Yellow recording ink 7] 

Yellow pigment dispersion liquid 1 33 .3 % of the weight (5 % of the weight of pigments) 

A glycerol 5 % of the weight Diethylene glycol 15 % of the weight Polyoxyethylene (3) tridecyl ether sodium acetate 
(Anionic surface active agent) 1 % of the weight 2-ethyl -1, 3-hexandiol 2 % of the weight SAMPAKKU AP (San-Ai 
Oil antifungal agent) 0.4 % of the weight Ion exchange water Residue Notes: Yellow pigment dispersion liquid 1 C I 
pigment yellow 74 (mean particle diameter of 96nm) 15 % of the weight Formalin condensate of a naphthalene 
sulfonate 3 % of the weight Ion exchange water Residue [0266] 
[Magenta recording ink 7] 

Magenta pigment dispersion liquid 3 33 .3 % of the weight (5 % of the weight of pigments) 

A glycerol 5 % of the weight Diethylene glycol 15 % of the weight Polyoxyethylene (3) tridecyl ether sodium acetate 
(Anionic surface active agent) 1 % of the weight 2-ethyl -1, 3-hexandiol 2 % of the weight SAMPAKKU AP (San-Ai 
Oil antifungal agent) 0 4 % of the weight Ion exchange water-Residue Notes. Magenta pigment dispersion-liquid 3C.I. 

cSv^rVo/ 2 91 Jr 1 " diameten5) 15 % of the wei § ht Styrene-acrylate-methacrylic-acid diethanolamine salt 
copolymer 3 % of the weight Ion exchange water Residue [0267] 
[Cyanogen recording ink 7] 

Cyanogen pigment dispersion liquid 3 33.3 % of the weight (5 % of the weight of pigments) 

A glycerol 5 % of the weight Diethylene glycol 15 % of the weight Polyoxyethylene (3) tridecyl ether sodium acetate 
(An onic surface active agent) 1 % of the weight 2-ethyl -1, 3-hexandiol 2 % of the weight SAMPAKKU AP (San-Ai 
O. antifungal agent) 0.4 % of the weight Ion exchange water Residue Notes: Cyanogen pigment dispersion-liquid 3 
C.I. pigment blue 5:3 (123nm of mean diameters) 15-% of the weight slyrene-acrylate-methacrylic-acid 
diethanolamine salt copolymer 3 % of the weight Ion exchange water Residue [02681 
[Black recording ink 7] ~ j 

Black pigment dispersion liquid 3 33 .3 % of the weight (5 % of the weight of pigments) 

(An ™ er01 5 /° ° f tHe wei §* D^ne glycol 15 % of the weight Polyoxyethylene (3) tridecyl ether sodium acetate 
(Anionic surface active agent) 1 % of the weight 2-ethyl -1, 3-hexandiol 2 % of the weight SAMPAKKU AP (San-Ai 
Oil ant. fungal agent) 0.4 % of the weight Ion exchange water Residue Notes: Black pigment dispersion-liquid 3 carbon 
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black Mean particle diameter of 99nm 15 % of the weight Formalin condensate of a naphthalene sulfonate 3 % of the 
- weight Ion exchange water Residue [0269] Moreover, stirring mixing of the following constituent was carried out and 

the pretreatment liquid of a recorded material was produced, and it adjusted by triethanolamine so that pH might be set 
. to /. Ihe viscosity in this case was described in Table 4. 

[Pretreatment liquid 1 8 of a recorded material] 

The polyethyleneimine induction cationic resin which contains the above-mentioned general formula (1) as a structural 
unit (weight average molecular weight 5000) 70 % of the weight Glycerol 10 % of the weight 1,5-pentanediol 10 % of 
die weight SOFUTA Norian 70 (NIPPON SHOKUBAI nonionic surface active agent) 1 % of the weight 
Pentachlorophenol sodium 0. 1 % of the weight Ion exchange water Residue [0270] In order to prepare an example 28 
recording-ink constituent, after carrying out mixed stirring of the ingredient by the following recording ink formula 
10/o water solution of lithium hydroxides adjusted, and it considered as recording ink so that pH might be set to 9 ' 
Ihen, 0. 1 micrometers of average apertures and black recording ink filtered with the membrane filter of 0.8 
[o271] UeterS ° f aV£rage a P ertures > and color recording ink obtained the recording ink constituent. 
[Yellow recording ink 8] 

C ' T u e , yel ' 0A y 23 1 ° /o ° f ^ W6ight C 1 direct y el,ow 142 1 % of the wei § ht N-methyl-2-pyrrolidone 7 % of the 
weight Diethylene glycol 15 % of the weight Dialkyl sulfo succinate 1 % of the weight 2-ethyl -1 3-hexandiol 1 % of 
the weight 0.4 % of the weight of pentachlorophenol sodium Ion exchange water Residue r02721 ' 
[Magenta recording ink 8] 

C ' T u e ^ a n d , red 254 2 % ° f the weight N - m ethyl-2-pyrrolidone 7 % of the weight Diethylene glycol 15 % of the 
weight Dialkyl sulfo succinate 1 % of the weight 2-ethyl -1, 3-hexandiol 1 % of the weight Pentachlorophenol sodium 
0.4 % of the weight Ion exchange water Residue [0273] 
[Cyanogen recording ink 8] 

C. The F acid blue 249 2 % of the weight C.I. direct blue 199 1 % of the weight N-methyl-2-pyrrolidone 7 % of the 
weight Diethylene glycol 15 % of the weight Dialkyl sulfo succinate 1 % of the weight 2-ethyl -1 3-hexandiol 1 % of 
the weight Pentachlorophenol sodium 0.4 % of the weight Ion exchange water Residue [02741 
[Black recording ink 8] ~ 

Black pigment dispersion liquid 4 33.3 % of the weight (5 % of the weight of pigments) 

AN-me%l-2-pyrrolidone7%^ 15 % of the weightDialkyl su if 0 succinate 1 %ofthe 

weight 2-ethyl -1 3-hexandiol 1 % of the weight Pentachlorophenol sodium 0.4 % of the weight Ion exchange water 
Residue Notes: Black pigment dispersion-liquid 4 carbon black Mean particle diameter of 99nm 15 % of the weight 
r$£T*T late - methacr ylic-acid diethanolamine salt copolymer 3 % of the weight Ion exchange water Residue 
[0275] Moreover stirring mixing of the following constituent was carried out, and the pretreatment liquid of a recordec 
TscribldTnTa^r ^ ^ triethanolamine 80 that P H mi § ht be set t0 7 Th e viscosity in this case was 

[Pretreatment liquid 19 of a recorded material] 

The polyethyleneimine induction cationic resin which contains the above-mentioned general formula (1) as a structural 
unit (weight average molecular weight 15000) 20 % of the weight Glycerol 50 % of the weight 1,6-hexanediol 1 5 % o 
the weight SOFUTA Norian 120 (NIPPON SHOKUBAI nonionic surface active agent) 1 % of the weight 2-pyridine 
th.ol-l-oxide sodium 5 % of the weight Ion exchange water Residue [0276] In order to prepare an example 29 
recording-ink constituent after carrying out mixed stirring of the ingredient by the following recording ink formula 
10 /o water solution of lithium hydroxides adjusted, and it considered as recording ink so that pH might be set to 9 ' 
men, 0. 1 micrometers of average apertures and black recording ink filtered with the membrane filter of 0 8 
micrometers of average apertures, and color recording ink obtained the recording ink constituent. 

[Yellow recording ink 9] 

C. The I. acid yellow 23 1 % of the weight C.I. direct yellow 86 1 % of the weight Glycerol 5 % of the weight 
Tnethylene glycol 15 % of the weight SOFUTA Norian 120 (NIPPON SHOKUBAI nonionic surface active agent) 1 °/, 
of the weight Diethylene-glycol monobutyl ether 3 % of the weight 2-pyridine thiol-l-oxide sodium 0 4 % of the 
weight Ion exchange water Residue [0278] 
[Magenta recording ink 9] 

C. The I reactive red 180 2 % of the weight C.I. acid red 52 1 % of the weight Glycerol 5 % of the weight Tnethylene 
glycol 15 % of the weight SOFUTA Norian 1 20 (NIPPON SHOKUBAI nonionic surface active agent) 1 % of the 
we.ght Diethylene-glycol monobutyl ether 3 % of the weight 2-pyridine thiol-l-oxide sodium 0.4 % of the weight Ion 
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exchange water Residue [0279] 
- [Cyanogen recording ink 9] 

C. The I acid blue 249 2 % of the weight C.I. reactive blue 7 1 % of the weight Glycerol 5 % of the weight Triethylem 
' 8 n % ,1 the T 8ht SOFUTANorian 120 (NIPPON SHOKUBAI nonionic surface active aTenTl % of 

[Black recording ink 9] 

Anion system surface-active-agent distributed carbon black (**** coloring matter company make) 
The mean particle diameter of 1 lOnm 5 % of the weight Glycerol 5 % of the weight Diethylene glycol 15 % of the 
weight Polyoxyethylene (3) tndecyl ether sodium acetate (Anionic surface active" agent) 1 % of il weight 2-e hv I -1 
3-hexand.ol 2 % of the weight 2-pyridine thiol-l-oxide sodium 0.4 % of the weight Ion exchange ^SLrifioMr 
Moreover, stirnng mixing of the following constituent was carried out, and the pretreatment liqdd Z a ^recorded [ " 
dTscribedfn^^T * ^ b> ' triethanolamine 50 that P H m5 S h * be set to 7. The viscosity in this case was 
[Pretreatment liquid 20 of a recorded material] 

The polyethyleneimine induction cationic resin which contains the above-mentioned general formula (2) as a structural 
unit (weight average molecular weight 15000) 30 % of the weight Glycerol 25 % of the weigh? dXZ7^^ % 
of the we,ght 2-pyrrohdone 10 % of the weight (the Asahi electrification company make ) ADEKA 
[ ethyleneox.de-] Propylene oxide system nonionic surface active agent 1 % of the weigh Sodium sorbate ] % of the 

Sa^^nSSST f U Tl 2 ft t0 PreparC ^ 6Xample 30 recordi 4ink constituent i crying 
out mixed stirnng of die ingredient by the followmg recording ink formula, 10% water solution of lithium hydroxides 
adjusted and it considered as recording ink so that pH might be set to 9. Then, 0. 1 micrometers of average apexes 

£ 253^ filter °' 0 - 8 m — of — a « - ^~ g 

[0283] 

[Yellow recording ink 10] 

C. The I. acid yellow 23 1 % of the weight Projet Fast Yellow2 (product made from ABISHA) 1 % of the weight 
Glycerol 5 % of the weight Diethylene glycol 1 5 % of the weight Polyoxyethylene (3) tridecy etherloXm acetate 
(anionic surface active agent) 2 % of the weight Sodium sorbate 0.4 % of the weight Ion exchange waS R ^ue 

[Magenta recording ink 10] 

C. The I acid redM 1 % of the weight Projet Fast Magenta2 (product made from ABISHA) 1 % of the weight 
Glycerol 5 % of the weight Diethylene glycol 1 5 % of the weight Polyoxyethylene (3) tridecyl ether sod72 acetate 
(anionic surface active agent) 2 % of the weight Sodium sorbate 0.4 % of the weight Ion exchange wS Re^T 

[Cyanogen recording ink 10] 

C. The I. acid blue 9 1 % of the weight Projet Fast Cyan2 (product made from ABISHA) 1 % of the weight Glycerol 5 
ito^l^ff - - ,5 ,V/ e Wei ? ht V0[ y™y«W™ O) tndecyl ether sodium acetateVionte 

Wording ink 10^° ^ ° 4 % ° f the Wdght l0n eXChange water Residue t 0286 ] 

Sulfonic group joint mold carbon black dispersion liquid The mean particle diameter of 122nm 5 % of the weight 
Glycerol 5 % of the weight Diethylene glycol 1 5 % of the weight Polyoxyethylene (3) tridecyTether 8001^7^ 
anionic surface act ve agent) 2 % of the weight Sodium sorba^ 0.4 % ofVweight lontXt^^T 
[0287] Moreover stirnng mixing of the following constituent was carried out, and the pretreatment liauid of a recorder 
Z^fiSZ*- ^ ft adjUStCd bY tdethan0lamine 50 < hat PH °W be set to 1 .Sos ity TtotSSt- 
[Pretreatment liquid 21 of a recorded material] 

The polyethyleneimine induction cationic resin which contains the above-mentioned general formula (2) as a structural 
un lt (weight average molecular weight 15000) 50 % of the weight Glycerol 20 % of the wdghSiS^ ^glycol 1 ot 
S^^Tl ,d r 10 ° f Wei§ , ht S ° diUm ^acetate 0.4 % of the weightlon 
SS^^ A^fS^- PrePar J- C l? Ple ^ reCOrdin 8- ink constituent > after carrying out mixed stirring of the 
n ft 8 n 7; en by the fo ' low n f reco u rd,n 8 ink formula, 10% water solution of lithium hydroxides adjusted and it 

Z^dt r !l a ^r d H n8 :^ S ° that f m 't l bC S£t t0 9 - ™ en > 01 mi «ers of average aperiires anTbl ck 
recording ink filtered with the membrane filter of 0.8 micrometers of average apertures, and color recording ink 
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obtained the recording ink constituent. 
• [0289] 

[Yellow recording ink 1 1] 

, C. The I. acid yellow 23 1 % of the weight C.I. direct yellow 142 1 % of the weight Glycerol 5 % of the weight 

Diethylene glycol 15 % of the weight Polyoxyethylene (3) tridecyl ether sodium acetate (Anionic surface active agent) 
1% of the weight 2-ethyl -1 3-hexandiol 1 % of the weight SAMPAKKU AP (San-Ai Oil antifungal agent) 0 4-% of 
the weight ion exchange water Residue [0290] 
[Magenta recording ink 1 1] 

C. The I. acid red 254 2 % of the weight Glycerol 5 % of the weight Diethylene glycol 15 % of the weight 
Polyoxyethylene (3) tridecyl ether sodium acetate (Anionic surface active agent) 1 % of the weight 2-ethvl -1 1 % of 
tX 8 f^ Xandi ° l SAMPAKKU ** (San " Ai 0il antifu "8 al a § ent ) 0-4 % of the weight Ion exchange water 
[Cyanogen recording ink 1 1] 

SuSTm o/ id f b !u e 249 u/tf W ? ig , ht C J direct blue 199 1 % of the weight Glycerol 5 % of the weight Diethylene 
glycol 15 /. of the weight Polyoxyethylene (3) tridecyl ether sodium acetate (anionic surface active agent) 1 % of the 
weight 2-ethyl -1, 3-hexandiol 1 % of the weight SAMPAKKU AP (San-Ai Oil antifungal agent) 0.4 % of the weight 
Ion exchange water Residue [0292] s ' 

[Black recording ink 11] 

Carboxyl group joint mold carbon black dispersion liquid The mean particle diameter of 128nm 5 % of the weight 
Glycerol 5 ^of the weight Diethylene glycol 1 5 % of the weight Polyoxyethylene (3) tridecyl ether sodium acetate 
^n.omc surface active agent) 1 % of the weight 2-ethyl -1, 3-hexandiol 2 % of the weight SAMPAKKU AP ( San-Ai 
Oi antifungal agent) 0.4 % of the weight Ion exchange water Residue [0293] Moreover, stirring mixing of the 
™" 8 constltu ent was carried out and the pretreatment liquid of a recorded material was produced, and it adjusted 
by tnethanolamine so thatj)H.might-be.set tolThe viscosity in this case was described in Table 4 
[Pretreatment liquid 22 of a recorded material] 

The polyethyleneimine induction cationic resin which contains the above-mentioned general formula (2) as a structural 
unit (weight average molecular weight 10000) 30 % of the weight Glycerol 10 % of the weight SAMPAKKU AP (San- 
A Oil antifungal agent) 0.4 % of the weight Cation G-50 (Mitsuhiro formation shrine alkyl dimethylbenzyl ammoniun 
chloride cationic surface active agent) 1 % of the weight Ion exchange water Residue [0294] In order to prepare an 
example 32 recording-ink constituent, after carrying out mixed stirring of the ingredient by the following recording ink 
t 7tu 10 n /o 1 water solutlon °I hthium hydroxides adjusted, and it considered as recording ink so that pH might be set 
to 9. lnen, O.Tmicrometers of average apertures and black recording ink filtered with the membrane filter of 0 8 
micrometers of average apertures, and color recording ink obtained the recording ink constituent. 

[Yellow recording ink 12] 

C The I. acid yellow 23 1 % of the weight C.I. direct yellow 86 1 % of the weight Glycerol 10 % of the weight 
Polyoxyethylene (3) tridecyl ether sodium acetate (anionic surface active agent) 1 % of the weight 2-ethvl -1 3- 
hexandi ol 1 /. of the weight 2-pyrrolidone 2 % of the weight SAMPAKKU AP (San-Ai Oil antifungal agent) 0 4 % of 
the weight Ion exchange water Residue [0296] 
[Magenta recording ink 12] 

C. The I. reactive red 1 80 2 % of the.weight C.I. acid red 52 1 % of the weight Glycerol 10 % of the weight 
Polyoxyethylene (3) tridecyl ether sodium acetate (Anionic surface active agent) 1 % of the weight 2-ethvl -1 3- 
hexandiol 1 % of the weight 2-pyrrolidone 2 % of the weight SAMPAKKU AP (San-Ai Oil antifungal agent)0 4 % of 
the weight Ion exchange water Residue [0297] ' 
[Cyanogen recording ink 12] 

C The I. acid blue 249 2 % of the weight C.I. reactive blue 7 1 % of the weight Glycerol 10 % of the weight 
Polyoxyethylene (3) tridecyl ether sodium acetate (anionic surface active agent) 1 % of the weight 2-ethyl -1 3- 
hexandiol 1 A of the weight 2-pyrrolidone 2 % of the weight SAMPAKKU AP (San-Ai Oil antifungal agent) 0 4 % of 
the weight Ion exchange water Residue [0298] ; 
[Black recording ink 12] 

Giant-molecule dispersant distributed carbon black (great Nissei-ized company make) 

The mean particle diameter of 1 18nm 5 % of the weight Glycerol 10 % of the weight Polyoxyethylene (3) tridecyl ethe 
sodium acetate (Amomc surface acuve agent) 1 % of the weight 2-ethyl -1, 3-hexandiol 1 % of the weight 2- 
pyrrohdone 2 % of the weight SAMPAKKU AP (San-Ai Oil antifungal agent) 0.4 % of the weight Ion exchange water 
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Residue'[0299] Moreover, stirring mixing of the following constituent was carried out, and the pretreatment liquid of a 
• recorded material was produced, and it adjusted by triethanolamine so that pH might be set to 7. The viscosity in this 

case was described in Table 4. * ' • 

. [Pretreatment liquid 23 of a recorded material] 

The polyethyleneimine induction cationic resin which contains the above-mentioned general formula (2) as a structural 
unit (weight average molecular weight 10000) 50 % of the weight Glycerol 5 % of the weight Diethylene glycol 1 5 % 
of the weight Cation G-50(Mitsuhiro formation shrine alkyl dimethylbenzyl ammonium chloride cationic surface activi 
agent) 1 % of the weight Sodium dehydroacetate 0.4 % of the weight 2-pyrrolidone Residue [0300] After carrying put 
mixed stirring by the example 33 following recording ink formula, 10% water solution of lithium hydroxides adjusted 
and it considered as recording ink so that pH might be set to 9. Then, for 0. 1 micrometers of average apertures and 
black recording ink, color recording ink is [0301] which filtered with the membrane filter of 0.8 micrometers of 
average apertures, and obtained the recording ink constituent. 
[Yellow recording ink 13] 

C. The I. acid yellow 23 1 % of the weight C.I. direct yellow 86 1 % of the weight Glycerol 5 % of the weight 1, 5- 
pentanediol 15 % of the weight Polyoxyethylene (3) tridecyl ether sodium acetate (anionic surface active agent)'l % of 
the weight Sodium dehydroacetate 0.4 % of the weight Ion exchange water Residue [0302] 
[Magenta recording ink 13] 

C. The I. reactive red 180 2 % of the weight C .I. acid red 52 1 % of the weight Glycerol 5 % of the weight 15- 
pentanediol 15 % of the weight Polyoxyethylene (3) tridecyl ether sodium acetate (anionic surface active agent) 1 % of 
the weight Sodium dehydroacetate 0.4 % of the weight Ion exchange water Residue [0303] ' ' 
[Cyanogen recording ink 13] C.I. acid blue 249 2 % of the weight C.I. reactive blue 7 1 % of the weight Glycerol 5 % 
of the weight 1 ,5 -pentanediol 1 5 % of the weight Polyoxyethylene (3) tridecyl ether sodium acetate (anionic surface 
active agent) 1 % of the weight Sodium dehydroacetate 0.4 % of the weight Ion exchange water Residue r0304] 
[Black recording ink 13] 

Anionic microencapsulation carbon black (Dainippon Ink make) 

The mean particle diameter of 125nm 5 % of the weight Glycerol 5 % of the weight 1,5 -pentanediol 15 % of the weigh 
Polyoxyethylene (3) tridecyl ether sodium acetate (anionic surface active agent) 1 % of the weight Sodium 
dehydroacetate 0.4 % of the weight Ion exchange water Residue [0305] Moreover, stirring mixing of the following 
constituent was earned out, and the pretreatment liquid of a recorded material was produced, and it adjusted by 
triethanolamine so that pH might be set to 7. The viscosity in this case was described in Table 4 
[Pretreatment liquid 24 ofarecbrded material] 

The polyethyleneimine induction cationic resin which contains the above-mentioned general formula (2) as a structural 
unit (weight average molecular weight 30000) 20 % of the weight Glycerol 10 % of the weight SAMPAKKU AP (San- 
Ai Oil antifungal agent) the 0.4 % of the weight cation G-50 (Mitsuhiro - formation - shrine alkyl dimethylbenzyl 
ammonium) chloride cationic surface active agent 2 % of the weight Ion exchange water Residue [0306] The ink jet 
pnnter which has the following recording head which filled up the above-mentioned recording ink with the coating 
weight which used the equipment of drawing 1 and indicated the pretreatment liquid of a recorded material to Table 4 
below about the recording ink of the 26 to example 33 above-mentioned publication and the pretreatment liquid of a 
recorded material after giving a my paper (NBS Ricoh Co., Ltd. make) performed **** The used recording head is 
equipped with the head which used the PZT piezoelectric device as a driving source, and the heater to which film 
boiling of the recording ink is carried out, and is three kinds of the head using this as a driving source and the head 
using electrostatic force as a driving source The **** image using each recording head was synthetically evaluated foi 
every following item, and the obtained result was described in Table 4. 

[0307] 1) printing of the solid image of image concentration black recording ink - carrying out - the concentration of 
after desiccation and the solid image of black recording ink - a reflective mold color - a spectrum - it measured with 
the colorimetry concentration meter (product made from X-Rite). O, and 1.2-1.44 took as O, and 1 45 or more took les- 
than 1.2 for x. 

[0308] 2) When a Magenta, cyanogen, and the 0.5mm line drawing image of black were formed in the solid image of 
yellow, respectively and the recording ink of a different color adjoined a color boundary blot record medium, 
generating of a color boundary blot spread and started was observed by viewing. Generating of a color boundary blot 
was observed also about the case where cyanogen, yellow, and the 0.5mm line drawing image of black are formed 
respectively in the solid image of the case where a Magenta, yellow, and the 0.5mm line drawing image of black are 
simi arly formed in the solid image of cyanogen, respectively, and a Magenta. Generating of a color boundary blot can 
hardly check visually, but if practically satisfactory at all, in the case of the level from which generating of a color 
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boundary blot may pose a problem depending on operating conditions, such as a **** and a small alphabetic character 
• a little by O and viewing, there is generating of a color boundary blot by ** and viewing, and in the case of the level ' 

trom which anticipated use also poses a problem, it was made into x. 
. [0309] 3) Form a Magenta, cyanogen, yellow, and the 0.5mm line drawing image of black in a feather ring record 

2 flZ' re h SpeCtlVCl y ^ th0U I fj t c f when the case where ^ ^ hardly accepted even if generating of the blot b> 
the form where wood fiber called a feather ring was met observes with a magnifier 1 0 times is observed with O and a 
10 time magnifier With the level which cannot be checked visually, when practically satisfactory, it could check by O 
and viewing, and in the case of the level which poses a problem, it was made into x 

[03 10] 4) Printing of color tone red, Green, blue, yellow, a Magenta, and a cyanogen color was performed and the 
color tone was visually judged to ten persons after desiccation, and when it was the color tone which will apply O and 
the case of being permissible to O and clearness if it is a clear color tone, it considered as x 

103 1 1] 5) a strike-through record medium - a reflective mold color - a spectrum - the solid image was formed so that 
uic ooiicenirauon m eac. record liquid color measured with the colorimetry densimeter /WnHnrt made from X-Rite^ 
might be set to 1.0. Carried out visual observation from the rear face, and the coloring agent of a solid image has" 
escaped from this image to the rear face. In the case of the level which cannot be used for double-sided printing the 
coloring agent of x and a solid image has not fallen out up to the rear face, but When the boundary of a solid image and 
a white part uses it for double-sided printing by ** and others and it is inconvenient, **, In the case of the level which 
is convenient even if the boundary of a solid image and a white part uses almost for double-sided printing indefinitely 
even if the boundary of O, a solid image, and a white part was completely indefinite and used it for double-sided 
printing, when convenient, it judged as O. 

\? ! i 2] k- ?, the 0386 ° f thG l6V t t0 Whi0h 3 prob,em is given t0 0 Md a quality of printed character in the case of the 
level which does not give a problem to a quality of printed character, it was made into x, although there was generating 

fJ^w^p^™* ° f ^ C ° Ck b,aCk reCOrdm8 mk WaS Printed and ^ curl and' 

[03 13] 7) After the solid image formed in the waterproof record medium with each color recording ink is immersed in 

It In!?? 6 eX t nge WatCr f( T 6 ?, SeCOnds ' push a fl,ter P a P er b y * e P ressure of 0 * kg/cm. When a coloring agen 
did not impnntin a filter paper and a blot of an image did not have it, either, O and a coloring agent imprinted in the 
tilter paper a little, but when there was nothing, O and a coloring agent imprinted the blot of an image in the filter 
paper, and when it had also generated the blot of an image, it was taken as x 

[03 14] Next, about the pretreatment liquid of the recorded material of the 26 to example 33 above-mentioned 
publication, it set in the equipment of drawingj, and the following trial was performed 

[03 15] 8) Setting the pretreatment liquid of the shelf-life recorded material of the pretreatment liquid of a recorded 
material in the equipment of dmwingj , it was left for 60 degrees C and 30 days, and when it could be used 
satislactory after that and there were O and a problem, it considered as x 

[03 16] except for not using the pretreatment liquid of example of comparison 29 recorded material - an example 26 - 
the same -- carrying out - 1 - 5 and 7 were examined. 

[03 1 7] except for not using the pretreatment liquid of example of comparison 30 recorded material - an example 27 - 
the same -- carrying out - 1 - 5 and 7 were examined. 

[03 1 8] except for not using the pretreatment liquid of example of comparison 3 1 recorded material - an example 28 - 
the same - carrying out - 1 - 5 and 7 were examined. 

[03 19] except for not using the pretreatment liquid of example of comparison 32 recorded material - an example 29 - 
the same - carrying out - 1 - 5 and 7 were examined. V 
[0320] except for not using the pretreatment liquid of example of comparison 33 recorded material - an example 30 - 
the same - carrying out - 1 - 5 and 7 were examined. 

[0321] except for not using the pretreatment liquid of example of comparison 34 recorded material - an example 31 - 
the same - carrying out - 1 - 5 and 7 were examined. 

[0322] except for not using the pretreatment liquid of example of comparison 35 recorded material - an example 32 - 
the same -carrying out- 1-5 and 7 were examined. V 
[0323] except for not using the pretreatment liquid of example of comparison 36 recorded material - an example 33 - 
the same -carrying out- 1-5 and 7 were examined. F 
E! ] ^!" lllin8 Up * e reCOrd , in 8 h f* d usin 8 the PZ T piezoelectric device as a driving source with the pretreatment 
Zl • i ?u recorded ] mat f na i used «n the example of comparison 37 example 3 1 and injecting it to a recorded 
material, the same recording head which prepared the recording ink of each color of an example 31 apart from 
pretreatment l.qu.d was filled up, respectively, it injected to the recorded material, and 1-8 were examined. The 
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K^rr^! qUid ° f a re T , S ed materi !' WaS injected int0 the P art of the recorded materi al with which the recording 
' not earned out " However ' the regurgitation of the recording head filled up with pretreatment liquid was 

1 °f ? 6 pretreatment 1^ d I 1 of the recorde d material used in the example 37 of example of comparison 

^SX^^- ? Xan !f le 37 f 3 C ° mpariSOn 6XCept havin § used the P^treatment liquid 25 

ot a recorded matenaf The viscosity of this liquid was described in Table 4 

[Pretreatment liquid 25 of a recorded material] 

APrtn Afm We £ ht a T ge Tu ^irf ht 10000) 2 % 0f * e wei § ht G1 y cero1 10 ° /o of the ^ight SAMPAKKU 
AP (San-A. O. antifungal agent) the 0.4 % of the weight cation G-50 (Mitsuhiro - formation - shrine alkyl 

dimethylbenzyl ammonium) Chloride Cationic surface active agent 1 % of the weight Ion exchange water The 
regurgitation of the recording head filled up with pretreatment liquid was not carried out like the example 37 of a 
residue coin.p3.nson. 

[0326] Instead of the pretreatment liquid 25 of the recorded materia! used in the example 37 of evamnl* of r.nmnarkon 
oLTcoS 

ot a recorded material. The viscosity of this liquid was described in Table 4 
[Pretreatment liquid 26 of a recorded material] 

Cationic resin (weight average molecular weight 10000) 1 % of the weight Glycerol 10 % of the weight SAMPAKKU 
AP (San-Ai Oil antifungal agent) the 0.4 % of the weight cation G-50 (Mitsuhiro - formation - shrine alkyl 
foSf Fx2l^T ,Um C Woride Cationic surface active agent 1 % of the weight Ion exchange water Residue 
0327] Example 34 - example 43 example Above-mentioned 1 -above-mentioned 7 were examined to the following 

r^" 

Example 34: Xerox Corp. make; Xerox paper R (whenever [ size ] 8s, 20s of air permeability) 
Ability) STRALIAN The P roduct made f rom PAPER (Australia); REFLEX (whenever ! size ] 25s, 4s of air 
Example 36: NBS Ricoh Co., Ltd. make; NBS facsimile-posting form 90K (S whenever [ size ] 60 air permeability 68 
Example 37: Canon company make ;P B form (S whenever [ size ] 21 air permeability 8 S) 

Example 38: NBS Ricoh Co., Ltd. make; NBS facsimile-posting form 45K (S whenever [ size ] 1 1 air permeability 45 

Example 39: by Honshu Paper Co., Ltd., and ****** (S whenever [ size ] 12 air permeability 21 S) 
Example 40: Ricoh Co., Ltd. make; **** PPC form type S (S whenever [ size ] 22 air permeability 13 S) 
Examp e 4 1 : Xerox Corp. make ;P Paper (S whenever [ size ] 24 air permeability 1 9 S) 
Examp e 42: Xerox Corp. make; multi-ace (S whenever [ size ] 25 air permeability 17 S) 
Example 43: Xerox Corp: make; Xerox 4024 paper (S whenever [ size ] 32 air permeability 21 S) 
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(0328] Each recording ink of yellow, a Magenta, cyanogen, and black was adjusted like example 44 example 26 
Moreover, stirring mixing of the following constituent was carried out, and the pretreatment liquid of a recorded 
TscribtdTnSfeT " ^ ^ triethanolamine 80 that P H mi g ht be set to 7 The viscosity in this case was 
[Pretreatment liquid 27 of a recorded material] 

Cello pole YM-500 (dicyandiamide resin by Sanyo Chemical Industries Ltd ) 

8 % of the weight Glycerol 40 % of the weight Ethylene glycol 40 % of 'the weight The surfactant of the above- 

ZtZ°R^IZi^ U1 k (6) 1 H 7 ° ° f ^ T 8 n S ° diUm bCnZOate (antifungal agent > 1 % of the wei § ht Ion exchange 

™^ ? ? m [ 1 reCOrdin8 mk ,° f yell ° W ' a Magenta ' Cyanogen ' and black was ad J usted like sample 45 
example 27. Moreover, stirring mixing of the following constituent was carried out, and the pretreatment liquid of a 

casewfs SedTSbfe ^ ^ h adjUStCd ^ triethan ° lamine SO that P H mi § ht be set to 7 The vi ^osity in this 
[Pretreatment liquid 28 of a recorded material] 

Cello pole YM-600 (dicyandiamide resin by Sanyo Chemical Industries Ltd ) 

70 % of the weight Glycerol 10 % of the weight 1,5-pentanediol 10 % of the weight The surfactant of the above- 
mentioned general formula (6) 1 % of the weight Pentachlorophenol sodium (antifungal agent) 0. 1 % of the weight Ion 

e e xal n .f 4 r er R T t C £ 330] EaCH reC ° rding mk ° f ye ' l0W ' a Magenta ' C y anoge "' and black was adjusted lite 
example 46 example 28. Moreover, st.rr.ng mixing of the following constituent was carried out, and the pretreatment 
liquid of a recorded material was produced, and it adjusted by triethanolamine so that pH might be set to 7 The 
viscosity in this case was described in Table 5. 
[Pfetreatment liquid 29 of a recorded material] 

SANFIKKUSU 70 (dicyandiamide resin by Sanyo Chemical Industries Ltd ) 

2 lll th A e Weigh ?? lyC T\??!i° { t h Z W6ight 1 ' 6 - hexanedio1 1-5 % of the weight The surfactant of the above- 
mentioned general formula (6) 1 % of the weight 2-pyridine thiol-l-oxide sodium (antifungal agent) 5 % of the weight 

example 47 example 29. Moreover, stirring mixing of the following constituent was carried out, and the pretreatment 
liquid of a recorded material was produced, and it adjusted by triethanolamine so that pH might be set to 7 The 
viscosity in this case was described in Table 5. 
[Pretreatment liquid 30 of a recorded material] 

Q105-H (Hymo Corp. dicyandiamide resin) 30 % of the weight Glycerol 25 % of the weight Diethylene glycol 25 % ol 
the weight 2-pyrrol.done 10 % of the weight Surface active agent of the above-mentioned 8 general forTufa (7 ) l % of 
the weight Sodium sorbate (antifungal agent) 1 % of the weight Ion exchange water Residue [0332] Each recording ink 
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Cello pole YM-500 (dicyandiamide resin by Sanyo Chemical Industries, Ltd ) 

1 in W !^ 8ht Gly fu 01 20 % 0f the wei § ht Triethylenc glycol 10 % of the weight 2-pyrrolidone 10 % of the 

(a 325 f ^S^^ formu,a (8) 1 % of ^ wei ^ soi 

(antifungal agen ) 0 4 /« of the weight Ion exchange water Residue [0333] Each recording ink of vellow a Maeent* 
cyanogen and black was adjusted like example 49 example 31. Moreover, stirring mixing of the follo^'ne^n^titu^nt 

uidi pn mignt De set to 7. I he viscosity in this case was described in Table 5 
[Pretreatment liquid 32 of a recorded material] 

S ^ YM-600 (dicyandiamide resin by Sanyo Chemical Industries Ltd * 

30/o of the weight Glycerol 10 % of the weight SAMPAKKU AP (San-Ai Oil antifungal agent) 0 4 % of the wemht 
fecnS % f 6 a ^ Ve - me " ti0ned §eneral f0mU,a (9) 1 % 0f the ^ ht Ion exchange^aSesidue '[0334 Ea h 

mkint of t fX f ' 3 M ?r ta ' Cyan ° 8en ' and b,ack WaS ad j USted like exam P' e 50 sample 32 Xeov r stirring 
mixing of the followmg constituent was earned out, and the pretreatment liquid of a recorded material was oroducT 

^el^ 

S ^ F1 ?! CUSU 70 ( dic y andiam >de resin by Sanyo Chemical Industries Ltd ) 

50 /o of the weight Glycerol 5 % of the weight Diethylene glycol 15 % of the weight The surfactant of the »K niw 
mentioned general formula (10) 1 % of the weight Mu»d2iydn^ 

pyrro hdone Residue [0335] Each recording ink of yellow, a Magenta, cyanogen, and b^ZJ^l™££ v i e 

51 example 33 Moreover, stirring mixing of the following constituent was carried out and ^iSSS^lSrf. 

„dS 

[Pretreatment liquid 34 of a recorded material] 

nii?„"?F (H> "r 0 C °?^ d |^ an ? iamide resin) 20 % of the wei S ht GI V«'ol "> % of the weight SAMPAKKU AP tSan A, 
Otl anhfungal agent) 0.4 % of the weight Surfactant of the above-mentioned general formula (U)2 %of meweiX 

examST, ge h Wa ' er Resldue j 033 «l Bel ™. ™ were evaluated like examples^ JZtel^^M^ktU ,, 

was dtriW ftaS* ?5° ned PUb " Cati ° n - ^ * e Pre,rea,men ' ' i<1Uid ° f a " material . ™ d *• obhtinedrtu^ 

^^W^s^r^" 1 * of comparison 40 — materiai - - — 44 -- 

4 ' — materia, - an examp.e 4 5 - 

% 3 %z%%Z£?s a p r r^'rr examp,e of comparison 42 — matariai - » « « - 

K^tt; a^ rrrexit^ 6XamPle C °" 43 " ^ ~ » 47 ~ 

r2r p ^„Tor 8 ,' h 5 e s~s f example of comparison 44 " mattriai - - «-* « - 

Esn^Mir^^^ of comparison 46 — ma,ariai -- » 5 ° - 
rix^srs-^ of — ° n 47 — ma,ariai - » « - 

liqSfof n^^ZS ^.f" 8 f ZT r piez0elec " i0 devi <* as ' ^ving source with the pretreatment 
nqma ij or the recorded matenal used in the example of comparison 48 example 49 and iniectino it tn a mwdfH 

IrZZZ I d 71 TcorZ "f^-*!**** t0 the material, and 1-8 were examined. The 

ink nf iTh l > mat6nal WaS mjeCted int0 the of the ^ed material with which the recording 

mk of each color ,s injected. However, the regurgitation of the recording head filled up with pretreatment Hquid was 
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not carried 'out. 

[Pretreatment liquid 35 ofa recorded material] 

Cello pole YM-500(dicyandiamide resin by Sanyo Chemical Industries, Ltd ) 

50 comparison, 1-8 were examined like the m^nip a* " IUdienai . useo in we example 48 of example of companson 
of a recorded materia,. iSS^Z^^^SS^S^ th ^~»' * 

[Pretreatment liquid 36 of a recorded material] 

^fT CUSU u 70 ^ diCya '! diamide resin by San y° Chemical Industries, Ltd ) 

l /o ot the weight Glycerol 1 0 % of the weight SAMPAKK7 T ap /■<!»„ a ; rvi * , 

Example 53 ^SKa'SS ^ ^ S*""""" [ SizC ] 8§ ' 2 ° S ° f air Permeability) 

pZ^mty) ^ fr0m PAPER ( Australia ^ MELBX (whenever [ size ] 25s, 4s of air 

pZ^™ 8 C ° ' Ud makC ' NBS ^mile-posting form 90K (whenever [ size ] 60s, 68s of air 

Example 56- S^SS ^ We ( 7 heneVer [ SizC ] 21s > 8s of air permeability) 

peTetiHty) S C ° ' ^ ^ NBSfacs.mile-postingfonn 45K (whenever [ size ] lis, 45s of air 

Example 57:; by Honshu Paper Co., Ltd., and ****** ^whenever r « 7 p 1 i ? c oi * «f • 

Example 58: Ricoh Co Ltd make **** PPP form * ^ w "enever [ size ] 12s 21s of air permeability) 

Example 61.. Xerox Corp. make; Xerox 4024 paper (whenever [ size ] 32s, 21s of air penneability) 



[Table 5] 
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^ *e foyennon] As "? entloned above > the Pretreatment liquid used by the image recording approach of this 

V ? 0 !u T ? T h yP er y iS . C0US P^tment liquid is given to a recorded material rather than the liquid use. 

Zoh Z t f- COmpOU k n - t0 u WhlCh the SOlubiHty ° f reCOrding ink and dispersibility are made to fall may contain in 
high concenfranon, can breathe out conventional liquid and may give in total, As compared with the approach of givim 

^rTZtSTfTl^ ^ je i reCOrd appr ° ach " the effecti ^ness of preventing the stnke-mrough of a 

S "?^ bl0t ' » feather ing, and recording ink is large, and image concentration and a color tone improvf since 
liquid is hyperviscosity especially - pretreatment liquid - the interior of recorded materials, such as a regular paper - 

IZZazZ? ZV" Ca T ed ° Ut "T ns near the front face of a recorded ma ^al, as compare Lith 

,narT ^ ^ - ^T" 110 " 31 h q u,d and 8 ivin 8 j " total, the effectiveness of the above-mentioned image 

mXSr 8 ./ 8 a T r l 3 Sm f Ce there are few amoums of lj q uid g^ts, it is hard to produce the cock ring of a record* 
material, also when here are few amounts of grants of the pretreatment liquid per unit area. Furthermore b Y usine 
anionic recording ink and the pretreatment liquid of cationic this invention, the strike-through prevention effectiveness 

£ S£E B a ?" mCrea r' ^ mage qU3lity Ca " be raiSGd m0re Thus > if the image recording approach of this 
TnTlZ? Pretreat r nt hqi !! d ^ USCd ' double - sid « d Printing good with a regular paper will be attained. Moreover 
since grant means, such as a roller, can give a recorded material, equipment can be simple and the pretreatment liquid 7 

HaS ^ h manufaCtured cheap 'y- With it, with such a grant means, the amount of grants of pretreatment ' 
liquid is made few, and a running cost can be reduced 

[Translation done] 
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